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PKEFACE. 


The  object  of  this  work  is  entirely  practical.  As  Forest  administration 
in  India  advanced,  the  want  of  handbooks  was  felt,  to  enable  forest 
officers  to  acquire  a  knowledge  of  the  trees  and  shrubs  in  the  forests, 
and  of  the  climbers,  epiphytes,  and  other  plants  which  impede  and  injure 
the  growth  of  trees.  This  want  has  led  to  the  preparation  of  three  works. 
First,  The  Flora  Sylvatdca  of  Madras,  by  Li-Col.  K.  H.  Beddome,  head  of 
the  Forest  Department  in  that  Presidency,  commenced  in  1868  and  com- 
pleted in  1873.  It  contains  325  plates  of  trees,  with  full  descriptions,  and  a 
Manual  giving  a  systematic  account  of  76  Natural  Orders,  comprising  all 
trees  and  the  more  important  shrubs  of  South  India  and  Ceylon ;  27  ad- 
ditional plates,  with  the  analysis  of  146  genera  not  figured  in  the  work, 
are  appended.  Second,  The  Forest  Flora  of  British  Burma,  by  Sulpiz 
Kurz,  Curator  of  the  Herbarium  at  Calcutta,  now  under  preparation. 
Third,  The  present  work.  When  these  three  books  are  complete,  they 
will  comprise  descriptions  of  most  trees,  a  knowledge  of  which  is  needful 
to  foresters,  in  British  India.  Thus  the  trees  of  the  Bombay  forests  will 
be  found  either  in  Colonel  Beddome's  or  in  this  work  ;  and  the  more  im- 
portant trees  of  the  Eastern  Himalaya  and  Eastern  Bengal  will  probably 
occur,  some  in  this  book,  others  in  the  Burma  Flora.  Eventually  a 
Forest  Flora  of  Bengal  and  Assam,  and  another  of  the  Bombay  Presidency, 
with  local  habitats  and  vernacular  names,  may  become  necessary ;  but  at 
present  the  requirements  of  foresters  in  the  different  provinces  of  India 
will  be  sufficiently  met  by  the  publication  of  these  three  works. 

The  geographical  limits  of  this  Flora  are  necessarily  artificial  The 
object  was  to  give  an  account  of  the  arborescent  vegetation  in  the  forest 
tracts  of  the  Panjab,  the  North-West  Provinces,  and  of  those  forests  in  the 
Central  Provinces  which  are  situated  on  the  Maikal  and  Satpura  range  of 
mountains.  The  northern  limit  may  be  defined  as  the  arid  treeless  zone 
of  the  inner  Himalaya ;  while  to  the  south  the  territory  is  bounded  by  the 
open  forestless  plain  which  skirts  the  base  of  the  Maikal  and  Satpura 
range  from  Bilaspur  to  Berar.     The  western  limit  is  the  Panjab  frontier, 
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along  the  foot  of  the  Suliman  range ;  and  eastward  the  territory  is  bounded 
by  a  broken  line,  which  follows  the  Nepal  frontier,  first  along  the  Sarda 
or  Kali  river,  and  afterwards  parallel  with  the  foot  of  the  Himalaya,  until 
it  touches  the  great  Gandak  river.  From  that  point,  a  straight  line 
drawn  in  a  south-south-westerly  direction  through  Benares  to  Amerkantak 
and  Bilaspur,  may  be  regarded  as  the  eastern  boundary.  Between  the 
British  territory  of  the  Panjab  and  the  North-West  Provinces  in  the  north, 
and  the  Central  Provinces  in  the  south,  intervene  the  large  and  important 
native  States  of  Kajputana,  Malwa,  and  Bandelkhand ;  and  as  the  arbores- 
cent vegetation  of  these  States  is  very  similar  to  that  of  the  surrounding 
British  territory,  they  have  been  included,  as  far  as  possible.  For  these 
districts  my  materials  were  scanty.  It  is  much  to  be  desired  that  the 
results  of  Dr  George  King's  botanical  exploration  of  this  country  may 
soon  be  published,  and  thus  supply  the  deficiencies  of  this  work  in  that 
respect.  Most  of  the  trees  and  shrubs  of  Sindh,  and  of  the  forest  tracts  of 
Guzerat,  in  the  vicinity  of  the  Mhye  river,  and  south  as  far  as  the  Man- 
devi  forests  on  the  right  bank  of  the  Tapti,  are  noticed. 

The  northernmost  point  is  the  head  of  the  Kaghan  valley,  drained  by  a 
tributary  of  the  Jhelani,  in  lat  35°;  and  the  forest  tracts  furthest  west  are 
the  Belas,  along  the  Indus  in  Sindh,  in  long.  68°. 

It  would  be  too  large  a  subject  were  I  to  give  a  detailed  account  of  the 
climatic  conditions  which  influence  the  forest  vegetation  of  this  large 
territory.  It  must  suffice  to  state  that  the  following  great  climatic  zones 
are  included :  First,  The  entire  arid  region  of  India,  with  a  scanty  and 
uncertain  rainfall,  and  an  atmosphere  dry  nearly  throughout  the  year 
(South  Panjab,  Sindh,  the  States  of  Bhawalpur,  Kairpur,  Bikanir, 
Jessulmir,  and  the  greater  part  of  Marwur).  Second,  The  entire  northern 
dry  zone,  surrounding  the  arid  region  on  the  north  and  east,  forming  a 
belt  from  100  to  200  miles  wide,  with  a  normal  annual  rainfall  between 
15  and  30  inches,  which  includes  the  plains  of  north  and  north-east  Pan- 
jab, outeide  the  sub-Himalayan  tract,  Delhi,  Ajmir,  Gwalior ;  and  of  the 
Rajputana  States,  Bhurtpur,  Jeypur,  and  Meywar.  Third,  The  western 
end  of  the  north-eastern  moist  zone,  with  a  heavy  monsoon  and  an  annual 
rainfall  exceeding  60  inches,  which  comprises  the  Burma  coast,  Bengal, 
the  sub- Himalayan  tract,  and  the  outer  ranges.  That  portion  of  this 
moist  zone  which  extends  into  the  territory  of  this  Flora  is  a  narrow 
belt,  probably  nowhere  more  than  30  miles  wide,  narrowing  gradually 
towards  the  north-west,  and  terminating  at  the  Ravi  It  includes  part  of 
the  Gorakhpur  and  the  northern  Oudh  forests,  the  Siwalik  tract,  the 
Doons,  and  the  outer  ranges  of  the  north-west  Himalaya.  Fourth,  A 
portion  of  the  large  intermediate  region,  which  comprises  the  whole  of 
Central  and  a  large  portion  of  the  plains  of  North  India,  as  well  as  the 
intermediate  Himalaya,  which  is  situated  between  the  outer  narrow  moist 
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belt  and  the  inner  arid  region  of  Tibet  Entirely  beyond  the  limits  of 
the  present  Flora  are  the  southern  dry  region,  including  eastern  Mysore 
and  part  of  the  Dekkan,  and  the  moist  zone  of  Western  India,  comprising 
the  Western  Ghats  from  the  Khandeish  Dangs  to  Travancore,  the  country 
below  the  Ghats,  and  a  narrow  strip  of  country  above  the  Ghats. 

A  glance  at  this  handbook  will  show  that  in  many  instances  Indian 
trees  or  shrubs  have  been  maintained  distinct  which  had  been  referred  to 
European  species  by  Dr  Stewart  and  other  botanists.  It  will  also  be 
noticed  that  a  considerable  number  of  Himalayan  trees  and  shrubs  have 
been  identified  with  species  indigenous  in  Europe  and  the  Mediterranean 
region.  This  identification  has  in  every  case  been  based  upon  critical 
research.  The  following  are  well-known  European  species  included  in 
this  Himalayan  Flora:  Berberis  vulgaris,  Myricaria  germanica,  Rhus 
CaHnus,  Prunus  prostrata,  P.  Padus,  Rubus  fruticosus,  Rosa  moschata, 
Pyrus  Aria,  Crataegus  Oxyacantha,  C.  Pyracantha,  Ribes  Orossularia,  R. 
nigrum,  Hedera  Helix,  Lonicera  alpigena,  Sambucus  Ebulus,  Hippophae 
rhamnoides,  Elceagnuskortensis,  Viscum  album,  Celtis  australis,  Platanus 
orienialis,  Buxus  sempervirens,  Salix  alba,  8.  hastata,  8.  daphnoides,  S.  vim- 
inalis,  Populus  alba,  Quercus  Hex,  Gorylus  Colurna,  Ephedra  vulgaris, 
Juniperus  communis,  Pinus  excelsa,  and  Taxus  baccata.  The  forester 
who  is  transferred  from  Europe  to  the  north-west  Himalaya  thus  finds 
himself  surrounded  by  trees  belonging  to  the  same  families  and  genera 
as  those  which  compose  the  forests  of  Europe,  and  also  in  many  instances 
recognises  the  very  species  with  which  he  was  familiar  in  his  native 
country. 

In  the  forests  of  the  plains  and  lower  hills,  three  remarkable  features 
attract  attention.  First,  The  large  number  of  trees  of  South  India  and 
Burma  which  occur  in  the  moist  forests  of  the  sub-Himalayan  tract. 
Some  of  these  extend  no  farther  than  the  Sarda,  and  within  our  limits 
are  only  found  in  the  Gorakhpur  and  Oudh  forests ;  for  example,  Dil- 
lenia  aurea,  Polyalthia  suberosa,  Amoora  Rohituka,  Heynea  trijuga. 
Others,  such  as  DUlenia  pentagyna,  Miliusa  velutina,  Schleichera  trijuga, 
have  the  same  north-western  limit,  but  are  likewise  found  in  the  forests 
of  the  Satpura  range.  Others,  again,  extend  along  the  foot  of  the  Hima- 
laya to  the  Indus  (Bombax  malabaricum,  Odina  Wodier,  Cassia  Fistula, 
Albizzia  odoratissima  and  stipulata,  Acacia  Catechu,  Tenninalia  bellerica, 
and  Eugenia  Jambolana).  Rattan-brakes  (Calamus  Rotang)  extend  only 
to  the  Dehra  Doon ;  the  last  patches  of  Sal  are  found  on  the  Siwaliks 
between  the  Sutlej  and  Bias,  and  in  the  Kangra  valley  north  of  the  latter 
river ;  and  the  most  western  Bamboo  forest  (Dendrocalamus  strictus)  is  on 
the  west  bank  of  the  Jhelam  river.  The  second  prominent  feature  is,  that 
a  number  of  trees  attain  their  northernmost  point  in  Central  India,  and 
are  not  found  in  the  sub-Himalayan  tract — as,  for  example,  Ailanthus  ex- 
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celsa,  Soymida  febrifuga,  Chloroxylon  Sunetenia,  Pterocarpus  Marsupium, 
Hardwickia  binata,  Cordia  Macleodii,  Spatkodea  xyhcarpa,  and  Tectona 
grandis.  The  third  remarkable  feature  of  the  arboreous  vegetation  of 
North-West  India  is  the  large  number  of  African  and  Arabian  species, 
many  of  which  find  their  eastern  limit  within  the  territory  of  this  Flora. 
Capparis  aphylla  extends  from  Timbuktu  on  the  Niger  to  Bandelkhand, 
Tamarlx  articulata  from  Central  Africa  to  the  Jumna,  Salvadora  oleoides 
from  Aden  to  Agra,  Cordia  Rothii  from  Abyssinia  to  Raj  pu tana,  and 
Calligonum  polygonoides  from  Algeria  to  Meywar.  Other  western  trees, 
which  do  not,  however,  extend  to  Africa,  are  Acacia  rupestris  (unless,  as 
seems  probable,  it  should  be  referred  to  A.  Senegal,  in  which  case  it  would 
rival  Capparis  aphylla  in  the  extent  of  its  range),  Acacia  modesta,  Pro- 
8opis  spicigera,  and  Diospyrus  Lotus. 

The  number  of  indigenous  shrubs  and  trees  described  is  about  700,  and 
about  80  introduced  and  cultivated  plants  have  been  added.  Of  these, 
many,  such  as  Michelia  Champaca,  Mangifera  indica,  Saraca  indica,  are 
natives  of  other  parts  of  India,  Burma,  or  Ceylon ;  a  few  are  natives  of 
Western  Asia — Prunus  Amygdalus,  Ficus  Carica,  Scdix  babylonica,  8. 
Caprea,  Populus  nigra,  and  Cupressus  sempervirens.  Africa  has  furnished 
Adansonia  digitata,  Indigo/era  tinctoria,  Sesbania  wgyptiaca,  Coffea  ara- 
bica,  Euphorbia  Tirucalli,  and  (probably)  Tamarindus  indica.  The  num- 
ber of  American  trees  and  shrubs  introduced  into  Northern  India  is 
remarkable :  Anona  squamosa,  Bixa  Orellana,  Parkinsonia  aculeaia, 
Pithecolobium  dulce,  Acacia  Farnesiana,  Psidium  Guava,  Carica  Papaya, 
Opuntia  Dillenii,  and  Plumeria  acutifolia,  are  old  introductions ;  while 
Swietenia  Mahagoni  and  the  Cineltonas  are  of  recent  date,  as  also  Euca- 
lyptus, Albizzia,  and  Acacia,  from  Australia. 

The  selection  of  the  indigenous  and  cultivated  species  to  be  included 
was  to  a  certain  extent  arbitrary,  and  the  guiding  principles  were 
different  from  those  adopted  in  the  other  Forest  Floras.  The  scanty 
vegetation  on  the  extensive  wastes  and  dry  hills  of  the  arid  region 
often  consists  of  low  shrubs,  which,  in  the  moister  regions  of  the 
Peninsula,  Burma,  and  Bengal,  would  not  be  noticed  by  the  forester; 
while  in  North-West  India  they  are  of  great  importance  for  the  wellbeing 
of  the  population,  and  are  therefore  included.  On  the  other  hand,  many 
shrubs  of  the  Himalaya  have  been  omitted.  The  numerous  species  of 
Clematis  were  excluded,  because  their  admission  would  have  necessitated 
the  addition  of  the  Order  Banunculacem,  mainly  composed  of  herbaceous 
plants  of  no  particular  interest  to  the  forester.  Spiraeas  are  also  omitted, 
though  they  are  showy  and  conspicuous,  and  several  are  considerable 
shrubs.  It  would  have  been  a  great  advantage  if  the  large  gregarious 
grasses  Saccharum,  Andropogon,  Imperata,  and  others,  which  cover 
extensive  areas  in  the  Himalayan  Terai,  and  on  the  Sailaba  land  along 
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the  main  rivers,  and  the  large  herbaceous  plants  of  Compoaitm,  Acan- 
thacece,  Labiatce,  and  other  Orders,  could  have  been  included,  which 
come  up  on  clearings  in  the  forests  (Schlagpflanzen),  or  form  dense  under- 
wood in  moist  forests.  This,  however,  must  be  reserved  for  a  separate 
publication. 

Again,  the  great  similarity  between  the  forest  vegetation  of  the  north- 
west Himalaya  and  of  Europe  suggested  a  brief  notice  of  the  more 
important  European  forest-trees.  The  fact  is  now  becoming  recog- 
nised that  a  knowledge  of  forests  and  forest  management  in  Europe  is 
useful  to  foresters  in  India.  A  considerable  number  of  the  younger 
forest  officers  have  received  their  professional  education  in  the  public  and 
private  forests  of  France,  Germany,  and  Britain ;  others  have  devoted 
their  furlough  to  the  study  of  forest  management  in  those  countries :  and 
the  connection  between  European  and  Indian  foresters  thus  established 
will  prove  a  great  advantage  to  the  development  of  forestry  in  India. 
Under  these  circumstances  it  was  desirable  that  Indian  foresters  should 
have  a  brief  account  of  European  trees  side  by  side  with  their  congeners 
and  allies  of  the  Himalaya,  Special  reference  has  in  this  respect  been 
made  to  the  arborescent  vegetation  of  the  Mediterranean  region,  which  is 
visited  by  many  Indian  officers  on  their  way  to  and  from  England. 

It  was  also  necessary  to  include  the  more  important  trees  and  shrubs 
cultivated  in  North-West  India,  and  to  allude  to  those  which,  though 
not  yet  introduced  or  extensively  cultivated,  merit  special  attention,  and 
which  may  perhaps  be  introduced  with  advantage.  With  the  view  of 
making  the  book  more  useful  to  persons  engaged  in  Indian  arboriculture, 
reference  has  been  made  to  useful  trees  of  other  countries  allied  to  those 
described  in  these  pages. 

These  remarks  will  explain  that  this  book  must  not  be  regarded  as  a 
local  Flora,  similar  to  the  Colonial  Floras  which  are  emanating  from  Kew ; 
for  on  the  one  hand  it  includes  only  the  more  important  trees  and  shrubs, 
and  on  the  other  its  scope  has  for  practical  purposes  been  extended  far 
beyond  its  territorial  limits.  It  has  been  written,  not  for  botanists,  but 
for  practical  men,  especially  for  those  who  have  the  care  of  the  public 
forests  in  the  different  provinces  of  India.  It  may,  however,  be  said,  that 
this  object  might  have  been  attained  by  a  smaller  volume,  giving  only  a 
popular  description  of  the  larger  trees,  and  unencumbered  with  remarks 
regarding  the  identification  of  species  and  the  priority  of  systematic  names. 
Such  objections  will  be  supported  by  those  who  hold  that  the  sole  legiti- 
mate duty  of  forestry  in  India  is  to  provide  fuel  and  timber,  and  that  the 
forester  has  no  concern  with  bark,  lac,  gums,  resins,  caoutchouc,  wax,  oil, 
dyes,  fruits,  and  other  marketable  products  of  trees  and  shrubs.  Such 
views  will  continue  to  be  maintained  until  it  comes  to  be  acknowledged 
that  the  principal  aim  and  object  of  forest  management  in  India  is  the 
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formation  of  public  estates,  to  be  managed  so  as  to  secure  large  benefits 
to  the  country  of  an  indirect  nature,  as  well  as  a  continuous  and  increasing 
yield  of  all  descriptions  of  forest  produce  necessary  to  supply  the  require- 
ments of  the  people  and  their  export  trade.  Foresters  in  India  will  gradu- 
ally understand  that  they  are  expected  to  make  the  utmost  of  the  estates 
intrusted  to  their  charge  for  the  benefit  of  the  present  generation,  while 
steadily  improving  the  capital  value  and  productiveness  of  their  estates ; 
and  this  will  lead  them  eagerly  to  seek  information  regarding  the  various 
trees  and  shrubs  which  may  be  turned  to  account  It  is  not  possible  to 
predict  in  what  respect  any  particular  plants  may  not  eventually  be  found 
useful,  either  by  their  produce,  or  because  they  further  the  growth  of  the 
more  useful  kinds  by  their  shade  and  shelter,  or  in  other  ways.  The  only 
safe  plan,  therefore,  is  at  the  outset  to  take  a  comprehensive  view  of  the 
whole  forest  vegetation,  instead  of  confining  our  attention  to  those  trees 
which  we  are  accustomed,  often  erroneously,  to  regard  as  most  important. 
Again,  such  study,  to  be  profitable,  must  be  conducted  upon  true  scientific 
principles.  Unless  the  identification  of  species  and  their  systematic  names 
are  established,  so  as  to  command  the  assent  of  botanists,  there  can  be  no 
certainty  as  to  what  plant  is  meant,  and  the  result  of  studies  in  the  field 
will  be  confusion  and  waste  of  time.  It  may  be  well  to  state  that  the 
fault  of  this  book  is  not  that  it  is  too  scientific,  but  that  it  is  not  scien- 
tific enough.  When  the  material  here  collected  has  been  sifted  by  the 
criticisms  of  botanists  in  Europe,  and  tested  by  the  studies  in  the  field  of 
Indian  foresters  and  botanists,  it  may  then  be  useful  to  prepare  popular 
books  of  a  smaller  size  for  the  use  of  those  who  have  not  the  leisure  or 
the  inclination  to  study  this  handbook. 

The  botanical  terms  employed  are  explained  in  a  small  volume  on  Indian 
botany  by  Professor  Oliver,*  which  should  be  in  the  hands  of  all  who  use 
this  work  without  having  had  the  advantage  of  previous  botanical  instruc- 
tion. A  list  of  terms  not  explained  in  that  book  is  appended.  Bentham's 
Outlines  of  Botany,  reprinted  in  the  commencement  of  Beddome's  Manual, 
will  also  be  found  a  most  useful  guide  in  this  respect 

To  the  end  of  Rubiaceae  the  systematic  arrangement  followed  is  that  of 
Hooker's  and  Bentham's  Genera  Plantarum,  and  that  standard  work  has 
been  quoted  under  each  Natural  Order,  in  addition  to  Boyle's  and  Wight's 
Illustrations.  The  remaining  Orders  have  been  arranged  mainly  in 
accordance  with  Bentham's  Flora  Australiensis.  Standard  works  on 
Indian  botany  have  invariably  been  quoted  under  each  species,  including 
Hooker's  Flora  of  British  India  up  to  p.  306  of  the  first  volume. 
Boissier's  Flora  Orientalis  has  also,  as  a  rule,  been  referred  to,  as  far  as  the 
end  of  the  second  volume.    Under  species  common  to  North  India  and 

*  First  Book  of  Indian  Botany.  By  Daniel  Oliver,  F.B.S.  London,  Macmillan 
and  Co.,  1869. 
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Europe,  some  standard  European  work  has  always  been  quoted — viz., 
Hooker's  Students'  Flora  for  British  Plants,  Keichenbach's  Icones  Florae 
Germanicre — wherever  it  seemed  desirable  to  quote  a  good  illustration, 
and  when  necessary  for  special  reasons  —  Mathieu's  admirable  Flore 
Forestiere  de  la  France,  and  Willkomm's  Forstliche  Flora  von  Deutschland 
und  CEstexreich,  as  far  as  that  work  had  appeared.  Reichenbach's  Icones 
were  selected,  because  vols,  xi.  and  xii.,  which  contain  most  arborescent 
genera  of  Central  Europe,  are  sold  separately  at  a  moderate  price.  Other 
botanical  works  have  been  quoted  where  it  appeared  necessary  for  purposes 
of  identification,  but  as  sparingly  as  possible.  A  few  Synonyms  have 
been  added,  but  only  those  used  in  standard  books  on  Indian  botany. 
Exceptions  have  occasionally  been  made  in  favour  of  names  occurring  in 
Wallich's  catalogue,  De  Candolle's  Prodromus,  and  a  few  other  works. 

The  spelling  of  botanical  names  in  Bentham  and  Hooker's  Genera 
Plantarum  has  been  adhered  to,  and  in  the  subsequent  Orders  the  practice 
of  the  leading  botanists  has  been  followed.  Hence,  among  others,  the 
old  spelling  of  Pyrus,  Cinchona,  Plumeria,  and  Briedelia,  has  been  main- 
tained, though  if  the  names  were  to  be  altered  in  accordance  with  their 
derivation,  it  would  be  necessary  to  write  Pirus,  Cliinchona,  Plumiera 
and  Bridelia  ;  but  these  are  not  the  names  under  which  the  genera  were 
originally  described,  and  by  which,  with  few  exceptions,  they  have  been 
known  ever  since. 

After  the  systematic,  English,  and  other  European  names  of  the  tree, 
the  Sanskrit  name  has  been  given  wherever  it  seemed  probable  that  it 
referred  to  the  species  described.  In  a  few  instances,  Arabic  and  Persian 
names  have  also  been  added.  The  vernacular  names  which  follow  are,  as  a 
rule,  arranged  according  to  the  provinces  or  districts  in  which  they  are  used, 
but  in  many  cases  it  was  impossible  to  indicate  the  language  to  which 
they  belong.  In  spite  of  all  the  labour  bestowed  on  it,  this  portion  of  the 
book  may  be  found  one  of  its  weakest  points.  Yet  the  critical  examina- 
tion of  the  vernacular  names  of  the  different  Indian  languages,  and  their 
derivation  from  the  Sanskrit  or  other  root,  will  be  found  a  most  interesting 
and  important  study.  Forestry  in  India  is  as  yet  too  much  like  an  exotic 
plant  I  have  no  greater  wish  in  connection  with  it  than  to  see  it 
naturalised;  and  one  of  the  first  steps  in  that  direction  must  be  the 
establishment  of  fixed  names  and  technical  terms  in  the  vernacular. 
The  forester  should  not  despise  vernacular  names,  for  in  many  instances 
they  have  a  fixity  which  systematic  names  do  not  yet  possess.  We  all 
know  the  evergreen  Khirni,  and  there  can  be  no  mistake  about  it ;  but 
botanists  are  not  yet  agreed  whether  the  tree  shall  be  called  Mimusops 
indica,  Jiexandra,  or  Kauki.  Kamda,  or  Karaila,  is  a  well-known  small 
tree;  its  systematic  name  among  Indian  botanists,  however,  which  for 
more  than  half  a  century  was  Rottlera  tinctoria,  has  now  and  properly 
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been  changed  into  MaUoftis  phUippinenms.  Again,  there  con  be  no  doubt  as 
to  the  tree  designated  by  the  name  of  Kao,  Kdu,  although  some  botanists 
call  it  Olea  europma,  others  Olea  cuspidata,  and  others  Olea  ferruginea. 
Kaddam  and  Hcddu  were  formerly  well  known  as  Nauclea  parvifolia 
and  cordifolia;  now  the  forester  has  to  learn  the  new  generic  names 
Stepliegyne  and  Adina.  These  changes  of  systematic  names  are  not 
arbitrary — as  a  rule,  they  are  dictated  by  the  progress  of  scientific  research; 
but  they  are  apt  to  discourage  the  student — and  on  that  account,  also, 
vernacular  names  merit  attention.  All  North  Indian  names  have  been 
spelt  according  to  the  system  of  Sir  William  Jones,  now  adopted  in 
public  documents,  but  with  as  few  diacritical  marks  as  possible.  When 
it  seemed  necessary  to  indicate  a  long  vowel,  this  has  been  done,  in 
accordance  with  the  practice  of  Forbes's  Hindustani  Dictionary,  by  a 
horizontal  line,  thus — a,  e,  I,  u.  Names  which  have  acquired  a  fixity  of 
spelling  in  English,  such  as  Teak,  Toon,  Sissoo,  Neem,  Hoom,  Bamboo, 
Peepul,  Banyan,  have  not  been  interfered  with.  As  a  rule,  North 
Indian  names  only  have  been  given ;  but  in  a  few  instances  Canarese, 
Telugu,  and  Burmese  names  have  been  added,  in  order  to  facilitate  the  use 
of  the  book  in  other  provinces  besides  those  for  which  it  has  mainly  been 
written. 

It  may  be  useful  to  mention  that  trees  which  under  ordinary  circum- 
stances do  not  exceed  20  ft.  in  height  are  termed  small,  while  large  trees 
are  those  which  exceed  50  ft.,  and  moderate-sized  trees  those  between  these 
limits.  In  indicating  the  rate  of  growth,  the  terms  slow,  moderate,  and 
rapid  have  occasionally  been  used.  These  comparative  terms  are  intended 
to  relate  to  average  conditions,  for  it  is  well  known  that  the  same  kind 
may  be  a  rapid  grower  under  certain  circumstances,  and  a  slow  grower 
under  others.  With  this  reservation,  the  following  terms  have  been 
adopted  in  this  handbook : — 

Growth  slow :  more  than  12  rings  per  inch  of  radius ;  age  of  a  tree  of 
6  ft.  girth,  above  138  years. 

Growth  moderate :  4-12  rings  per  inch  of  radius ;  age  of  a  tree  of  6  ft. 
girth,  46  to  138  years. 

Growth  rapid :  less  than  4  rings  per  inch  of  radius ;  age  of  a  tree  of 
6  ft.  girth,  less  than  46  years. 

Pure  Forests  are  now  commonly  called  those  which  consist  entirely  or 
nearly  of  one  kind  of  tree,  in  contradistinction  to  mixed  forests,  com- 
posed of  various  kinds.  The  term  leaf-bearing  trees,  though  not  literally 
correct,  is  used,  in  contradistinction  to  coniferous  trees,  in  the  sense  of  the 
French  "  Bois  feuillus,"  and  the  German  "  Laubholzer." 

Concerning  the  information  given  on  the  physical  properties  of  the 
different  kinds  of  timber,  it  will  suffice  to  state  that  the  weight  of  a  cubic 
foot  is  always  that  of  seasoned  timber,  unless  otherwise  stated.     Of  the 
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numerous  experiments  made  to  determine  the  mechanical  properties  of 
Indian  timbers,  the  results  of  those  only  which  relate  to  transverse 
strength  have  been  given.  P.  is  the  constant  represented  by  the  follow- 
ing well-known  formula.: — 

L  x  W 


P=- 


d2 


L  being  the  length  in  feet  of  the  scantling  tested  between  supports 
(bearing  length),  W  the  weight  producing  fracture  of  the  scantling  loaded 
in  the  middle,  b  breadth  of  scantling  in  inches,  d  depth  of  scantling  in 
inches. 

It  now  remains  briefly  to  narrate  the  history  of  this  work,  to  enumer- 
ate the  materials  upon  which  it  is  based,  and  to  acknowledge  the  assist- 
ance received  during  its  preparation.  In  1869,  the  late  Dr  Stewart, 
then  Conservator  of  Forests  in  the  Panjab,  came  home  on  furlough,  and 
the  Government  of  India  intrusted  him  with  the  preparation  at  Kew  of 
this  work,  for  which  he  had  been  collecting  materials  for  several  years. 
While  officiating  in  1860-61  for  Dr  Jameson  as  Superintendent  of  the 
Botanic  Garden  at  Saharanpur  and  of  the  Government  Tea  Plantations 
in  the  North- West  Provinces,  and  subsequently  while  Civil  Surgeon  at 
Bynaur  in  Rohilkhand,  he  became  familiar  with  the  forest  vegetation 
in  the  plains  and  in  the  Himalaya  between  the  Jumna  and  Kali  rivers. 
In  1864  he  returned  to  the  Panjab,  where  he  had  passed  his  first  years 
of  medical  service,  principally  on  the  western  frontier,  and  being  then 
appointed  to  the  charge  of  the  forests  in  that  province,  he  devoted  the 
greater  part  of  his  time  to  the  botanical  exploration  of  the  Panjab  Hima- 
laya, Kashmir,  and  the  adjoining  districts  of  Tibet,  and  to  repeated  care- 
ful examinations  of  the  Eakhs  and  brushwood  tracts  in  the  plains  west  of 
the  Jumna  river,  including  the  adjoining  province  of  Sindh.  He  thus 
acquired  an  extensive  knowledge  of  the  forest  vegetation  of  a  large 
portion  of  North-West  India,  and  the  copious  notes  taken  on  the  spot  in 
all  his  travels  contained  a  rich  store  of  information.  In  order  to  enable 
him  to  include  the  forest  vegetation  of  Oudh  and  the  Central  Provinces, 
a  forest  officer  of  the  North- West  Provinces,  Mr  Bichard  Thompson,  who 
had  formerly  served  under  Dr  Stewart  at  Saharanpur,  was  at  his  sugges- 
tion deputed  to  visit  the  principal  forest  tracts  of  those  provinces ;  and  the 
notes  and  collections  made  by  that  officer  were  sent  to  him  at  Kew.  Dr 
Stewart's  previous  publications  in  various  scientific  journals,  as  well  as 
the  numerous  and  valuable  official  reports  submitted  by  him  as  Conserva- 
tor of  Forests,  and  his  excellent  book  on  the  "  Useful  Plants  of  the  Panjab," 
folly  warranted  the  expectation  that,  after  the  needful  preparatory  study  at 
home,  he  would  be  equal  to  the  important  task  intrusted  to  him.  He  accord- 
ingly devoted  a  large  part  of  his  furlough,  from  1869  to  1871,  to  this  work, 
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and  would  doubtless  have  completed  it  in  a  satisfactory  manner  if  his 
health  had  not  given  way.  During  the  latter  part  of  his  residence  in 
England,  it  was  evident  to  his  Mends  that  his  general  health  was  impaired; 
and  when  the  first  sheets  of  his  manuscript  were  printed,  it  was  clear  that 
the  work,  as  prepared  by  him,  would  neither  be  a  useful  one,  nor  one 
creditable  to  himself.  He  returned  to  India  in  October  1872,  and  died 
from  an  affection  of  the  brain  at  Dalhousie  on  the  5th  July  1873.  Under 
these  circumstances,  as  I  had,  while  in  India,  recommended  that  this  task 
should  be  intrusted  to  Dr  Stewart,  and  as  I  happened  to  be  in  England 
for  the  restoration  of  my  health,  I  was  directed  in  March  1872,  by  her 
Majesty's  Secretary  of  State  for  India  in  Council,  to  complete  the  work 
for  publication ;  and  the  past  two  years  have  been  devoted  to  this  duty. 

The  following  materials,  besides  the  published  literature  and  official 
reports,  have  been  at  my  disposal :  1.  The  rich  collections  of  the  Royal 
Herbarium,  Museum,  and  Gardens  at  Kew.  2.  Dr  Stewart's  manuscript, 
comprising  the  description  of  444  species.  3.  Mr  Richard  Thompson's 
notes,  and  a  portion  of  the  collections  made  by  him.  4.  The  greater  por- 
tion of  my  own  herbarium,  which  was  in  charge  of  Mr  Sulpiz  Kurz  at 
Calcutta,  and  which  I  sent  for  as  soon  as  I  received  orders  to  undertake 
the  work.  5.  A  small  collection  of  plants  made  by  me  on  a  journey 
through  Rajputana  and  the  forest  tracts  of  Guzerat  in  1869-70,  with  my 
journal  and  notes.  A  large  portion  of  the  notes  and  journals  relating  to 
my  other  tours  in  North- West  and  Central  India,  and  some  of  the  botani- 
cal collections  made  on  those  tours,  were  unfortunately  in  India,  and  could 
not  be  made  available  for  the  preparation  of  this  work. 

My  personal  knowledge  of  the  arboreous  vegetation  of  the  territory  in- 
cluded in  this  Flora  has  been  acquired  during  a  series  of  tours  of  inspection 
in  the  forests  of  the  Satpura  range,  Bijoragogarh,  and  Oudh,  the  Nepal 
Terai,  Kamaon,  Garhwal,  Rohilkhand,  Dehra  Doon,  Jaunsar,  and  Gorakh- 
pur,  in  1863  ;  the  Deodar  forests  of  Kunawar,  the  outer  hills  and  a  portion 
of  the  plains  of  the  Panjab,  in  1864 ;  Kangra,  the  plantations  and  Rakhs  of 
the  Panjab,  Sindh,  Berar,  and  the  western  part  of  the  Satpura  range,  in 
1868-69 ;  Kunawar,  Rajputana,  the  Panch  Mehal  and  Mandevi  forests  of 
Guzerat,  and  the  Rakhs  and  plantations  of  the  Panjab  plains,  in  1869-70 ; 
and  during  a  residence  of  six  summer  seasons  at  Simla,  and  numerous  ex- 
cursions and  smaller  tours  in  the  vicinity  of  that  place.  Unfortunately, 
I  was  never  able,  owing  to  continued  pressure  of  official  duties,  to  devote 
much  time  during  those  journeys  to  botanical  studies.  With  the  Flora 
of  Tibet,  Chamba,  Kashmir,  Kaghan,  and  the  trans -Indus  territory,  I 
have  no  personal  acquaintance. 

The  identification  and  description  of  species,  and  the  botanical  part 
generally,  is  entirely  mine,  and  the  result  of  my  independent  researches. 
I  am  alone  responsible  for  them.     But  Dr  Stewart's  MSS.  furnished  me 


Digitized  by  LjOOQIC 


PREFACE.  XV 

with  much  useful  information  regarding  the  vegetation  of  those  districts, 
with  which  he  was  personally  acquainted.  In  numerous  cases  they  sup- 
plied data  concerning  the  geographical  distribution  of  plants,  which  I 
could  not  have  obtained  from  any  other  source ;  and  I  invariably  con- 
salted  them  regarding  vernacular  names,  the  habit,  mode  of  growth,  and 
products  of  the  trees.  Where  I  had  no  personal  knowledge  of  the  plant 
— as,  for  instance,  Chaincerops  Ritchieana,  Reptonia,  Parrotia,  and  other 
exclusively  western  trees — I  have  for  the  general  remarks  mainly  relied 
on  his  manuscripts.  For  the  trees  and  shrubs  of  those  districts  with 
which  he  was  not  acquainted,  the  work  has  been  based  upon  other  sources 
of  information.  With  regard  to  the  Panjab,  I  could  not  have  completed 
this  handbook  without  the  assistance  of  Dr  Stewart's  manuscript,  unless 
I  had  returned  to  India  and  devoted  several  years  to  a  botanical  explora- 
tion of  the  same  ground  where  he  had  collected  his  information. 

I  have  utilised  the  materials  collected  by  my  late  colleague  as  far  as 
they  were  embodied  in  his  manuscripts,  and  in  his  various  publications 
and  official  reports.  Many  months  have  we  spent  together  in  the  fierce 
heat  of  the  Kamaon  Doons,  in  the  Deodar  forests  of  Kunawar  near  the 
limits  of  arboreous  vegetation,  and  in  other  districts  of  North-West  India. 
We  have  shared  many  a  hard  day's  work,  and  have  keenly  discussed 
many  botanical  questions.  It  is  a  melancholy  satisfaction  to  me  to  record 
the  extent  and  value  of  his  labours.  Three  new  species  were  described 
in  Dr  Stewart's  manuscripts :  Acer  pentapomicum,  Rhus  puvjabensis,  and 
Adenanthera  Oudhensis — the  two  former  discovered  by  him  in  the  N.W. 
Himalaya,  and  the  third  by  Mr  Richard  Thompson  in  the  Oudh  forests. 
These  species  have  been  accepted  by  me  as  defined  and  named  by  him ; 
and  at  the  end  of  this  volume,  an  analytical  key  to  the  chief  arboreous 
conifers  of  the  N.W.  Himalaya,  by  Dr  Stewart,  will  also  be  found.  Re- 
garding the  limitation  of  certain  species,  I  have  formed  views  differing 
considerably  from  those  of  Dr  Stewart  This  divergence  of  opinion 
mainly  relates  to  the  following  genera :  Grewia,  Zizyphus,  Rhus,  Acacia, 
Embelia,  Diospyros,  Olea,  EJiretia,  and  the  Bamboos.  I  wished  to  have 
placed  the  views  Dr  Stewart  entertained  regarding  those  species  before 
Indian  botanists  in  his  own  words,  but  the  state  of  his  manuscripts  pre- 
vented the  adoption  of  this  course.  They  are,  however,  deposited  in  the 
Library  of  the  Royal  Herbarium,  Kew,  and  are  available  to  those  in- 
terested in  the  arboreous  vegetation  of  North  India. 

A  list  of  Dr  Stewart's  publications  bearing  on  the  subject  of  this  book 
will  be  found  at  p.  xx. 

I  have  constantly  consulted  Jacquemont's  Voyage  dans  l'lnde; 
Hoffmeister's  Travels  ;  Dr  Hooker's  admirable  Himalayan  Journals ; 
Dr  T.  Thomson's  clear  and  accurate  description  of  the  North- West  Hima- 
laya and  its  vegetation  ;  Madden's  excellent  papers  on  the  Terai  and  outer 
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mountains  of  Kamaon ;  Edgeworth's  valuable  papers  on  the  vegetation  of 
Banda,  Multan,  and  the  North-Eastern  Panjab ;  Aitchison's  flora  of 
Jhelam  and  Catalogue  of  Panjab  Plants;  Cleghorn's  full  and  instruc- 
tive Eeport  on  the  Forests  of  Panjab  and  the  Western  Himalaya ;  and  the 
late  Dr  Stocks's  contributions  to  the  botany  of  Sindh. 

I  have  now  to  acknowledge  the  kind  and  ready  assistance  which  I  have 
received  on  all  sides  in  this  undertaking.  I  value  highly  the  privilege  of 
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ABBREVIATIONS. 


Dec  Jan.  Feb. 
March,  Apr.  May. 
June,  July,  Aug. 
Sept.  Oct.  Nov. 
Panjab. 

North-Western  Provinces. 
Central  Provinces. 

Note.— For  a  full  account  of  the  climatic  regions  of  India,  see  '•  Distribution  of  Forests 
in  India,"  in  Ocean  Highways  for  October  1872,  and  Transactions  of  Scottish  Arbori cul- 
tural Society,  vii  88  (1878). 

Eastern  India.    (Sikkira  to  Burma,  including  Bengal.) 

North-West  India.     (Sindh,  Panjab,  N.W.P.,  Bandelkhand,  and  Rajpu- 

tana.) 
South  India.     (The  Peninsula,  south  of  the  Satpura  range.) 


C.S. 

H.S.       . 
R.S. 

Pb. 

Cold  Season 
Hot        „ 
Rainy     „ 
Autumn. 

N.W.P.    . 
C.P. 



EXPLANATION    OF    TERMS. 

Acuminata  terminating  in  a  tapering  point 

JSstivation,  applied  to  the  relative  position  of  the  parts  of  the  calyx  and  corolla 

in  bud. 
AriUus,  a  dilatation  from  the  funicle  or  placenta  more  or  less  covering  the  seed 

as  it  matures. 
Arrested  (as  applied  to  the  axis),  when  the  internodes  are  undeveloped. 
Berry,  a  succulent  indehiscent  (syncarpous)  fruit. 
Caruncle,  a  thickening  of  the  mouth  of  the  ovule  as  the  seed  matures. 
Convolute  (in  vernation),  a  leaf  rolled  longitudinally  on  itself. 
Divaricate,  spreading  at  a  wide  angle. 
Flexuose,  alternately  bending  from  side  to  side. 
Glabrate,  becoming  glabrous  on  full  development. 
Hyaline,  translucent 

Interpctiolar  (applied  to  stipules),  between  two  petioles. 
Intrapetiolar  (applied  to  stipules),  between  the  petiole  and  branch. 
Montliform,  beaded,  constricted  at  intervals. 
Geniculate,  tufted  like  a  camel's  hair  brush. 

Ruminate,  interrupted  in  internal  structure,  usually  applied  to  albumen. 
Scrobiculate,  marked  with  minute  shallow  depressions. 
Strigose,  covered  with  short  stiff  more  or  less  appressed  hairs.  . 
StrophioU,  an  appendage  of  the  testa  of  some  seeds,  usually  on  the  raphe,  but 

independent  of  the  funicle  and  micropyle. 
Thyrsus,  a  compact  pyramidal  panicle. 
Trmerved,  with  3  nerves  distinct  from  the  base. 
Triplinerved,  with  3  nerves  more  or  less  confluent  near  the  base. 
Viviparous,  developing  leafy  shoots  from  the  inflorescence. 
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SYNOPSIS   OF   NATURAL   ORDERS. 


The  distinguishing  characters  are  selected  with  special  reference  to  the 
trees  and  shrubs  described  in  this  work :  a  few  Orders  not  here  de- 
scribed, but  containing  important  Indian  trees  or  shrubs,  are  added  in 
brackets. 

First  Class.  DICOTYLEDONS. 

Pith  surrounded  by  concentric  layers  of  wood  and  bark.  Wood  and 
bark  separated  in  the  growing  stem  by  a  continuous  layer  of  soft  cells 
(cambium),  which  is  transformed  into  new  wood  on  the  outside  of  the 
wood-cylinder,  and  into  new  bark  on  the  inside  of  the  bark.  Ultimate 
venation  of  the  leaves  usually  irregularly  reticulate.  Embryo  with  two 
or  more  cotyledons.  In  germination  the  cotyledons  are  generally  raised 
above  ground,  the  radicle  lengthens,  forming  a  tap-root,  which  at  a  later 
period  branches. 

First  Sub  Class.  ANOIOSPEBKLE. 

The  wood  consists  of  wood-cells,  vessels,  and  medullary  rays.  Parts 
of  calyx,  corolla,  or  perianth  usually  in  fours  or  fives.  Ovules  in  a 
closed  ovary,  fertilised  by  the  pollen-tubes  penetrating  into  the  ovary 
through  the  opening  or  loose  tissue  of  the  stigma.  Embryo  with  two 
cotyledons,  with  or  without  albumen. 

I.  Polypetala. — Flowers  with  both  calyx  and  corolla,  the  latter  of 
distinct  petals. 

A*  Thalainiflora. — Petals  hypogynous. 

1.  Dilleniaceee,  p.  1.  Leaves  alternate,  simple,  with  prominent  lateral  nerves. 
Sepals  persistent.  Stamens  indefinite.  Pistil  usually  of  several  distinct  car- 
pels.   Embryo  minute  in  fleshy  albumen. 

2.  Moffnoliacece,  p.  3.  Leaves  alternate,  simple  ;  stipules  conspicuous,  com- 
monly convolute.  Sepals  and  petals  conform  in  2  7  whorls  of  three,  imbricate, 
deciduous.  Stamens  indefinite.  Numerous  distinct  carpels.  Embryo  minute 
in  a  fleshy,  oily,  uniform  albumen. 
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3.  Anoticuxce,  p.  4.  Leaves  alternate,  entire,  without  stipules.  Sepals  and 
petals  in  threes  or  multiples  of  three.  Stamens  indefinite.  Carpels  distinct  in 
fruit  (united  in  Anojia).    Embryo  minute  in  a  ruminated  albumen. 

4.  Menispcrmacece,  p.  7.  Climbers  with  broad  medullary  rays  and  other- 
wise anomalous  wood  structure.  Leaves  alternate,  simple,  mostly  palminerved, 
without  stipules.  Flowers  unisexual,  usually  trimerous,  sepals  free.  Stamens 
definite,  often  monadelphous.  Fruit  usually  of  several  distinct  one-seeded  car- 
pels.   Embryo  curved  with  or  without  albumen. 

5.  Berbendtce,  p.  11.  Leaves  alternate.  Sepals  and  petals  usually  trimer- 
ous,  conform,  caducous.  Stamens  mostly  6,  free,  opposite  to  petals ;  anthers 
opening  by  valves.    Carpels  one  or  several,  distinct.    Seeds  albuminous. 

6.  Uapparidecc,  p.  13.  Leaves  alternate.  Sepals  4.  Petals  4.  Stamens 
often  indefinite.  Ovary  stipitate,  syncarpous.  Seeds  numerous,  attached  to 
parietal  placentas,  generally  without  albumen. 

7.  Bixintce,  p.  16.  Leaves  alternate,  simple.  Sepals  4  or  6.  Stamens  inde- 
finite ;  anthers  bursting  longitudinally  by  slits  or  pores  at  the  apex.  Ovary 
syncarpous,  one-celled.  Seeds  generally  few,  on  parietal  placentas.  Embryo 
with  foliaceous  cotyledons  in  a  fleshy  albumen. 

8.  Pittosporece,  p.  19.  Leaves  alternate,  simple,  exstipulatc.  Flowers  bisex- 
ual, regular,  pentandrous  and  pentamerous.  Sepals  free.  Ovary  syncarpous. 
Embryo  minute  in  a  copious  albumen. 

9.  TamariscinecBy  p.  20.  Leaves  alternate,  small,  generally  scale -like. 
Flowers  usually  bisexual,  regular,  pentamerous,  rarely  tetramerous ;  stamens 
as  many  as  petals,  or  twice  that  number.  Ovary  one-celled,  syncarpous.  Seeds 
numerous,  tufted  or  winged. 

[GvUiferas.  Resinous,  often  coloured  juice.  Leaves  coriaceous,  glabrous, 
opposite,  undivided,  penniveined.  Flowers  regular,  generally  unisexual.  Sepals 
free.  Stamens  numerous.  Ovary  syncarpous.  Seeds  few,  without  albumen. 
Embryo  fleshy,  oily.— Garcinia  pictoria,  Roxb.  ;  Bedd.  Fl.  Sylv.  t.  87.  Xan- 
thocJiymusptctoriui,  Roxb. ;  ib.  t.  88.  Calophyllum  datum,  Bedd. ;  ib.  t.  2. 
(Poon)  ;  Mesua  Roxbwrghii,  Wight  (M.ferrea,  Roxb.)] 

10.  Terna&rcnniaceoe,  p.  24.  Leaves  alternate,  coriaceous,  simple,  penni- 
veined.  Flowers  regular,  usually  pentamerous  and  bisexual.  Sepals  5.  Sta- 
mens numerous.  Ovary  syncarpous,  3-6-celled.  Seeds  generally  few  and  exal- 
buminous.    Embryo  fleshy,  oily. 

11.  l)ipterocarpece,  p.  26.  Resinous.  Leaves  alternate,  generally  entire, 
l>enniveined.  Flowers  bisexual,  pentamerous,  regular.  Calyx  often  adnate 
to  ovary,  and  its  segments  enlarged  in  fruit.  Stamens  5,  10,  15,  or  indefinite. 
Ovary  syncarpous.  Seeds  one,  rarely  two.  Embryo  with  thick  fleshy  coty- 
ledons, albumen  none. 

12.  Malvaceae*  p.  28.  Wood  soft  and  light.  Leaves  alternate,  stipulate, 
simple,  often  palminerved,  with  stellate  hairs.  Calyx-lobes  valvate.  Stamens 
numerous,  monadelphous  ;  anthers  1-celled.  Fruit  a  dehiscent  capsule,  or  often 
separating  ultimately  into  distinct  carpels,  rarely  indehiscent. 

13.  Stercultacece,  p.  32.  Wood  soft.  Leaves  simple  or  digitate,  usually  alter- 
nate and  stipulate.  Calyx-lobes  valvate.  Stamens  monadelphous  or  free  ;  an- 
thers 2-celled.    Fruit  a  dehiscent  capsule,  or  a  whorl  of  distinct  carpels. 

14.  Tiliacece,  p.  36.  Leaves  alternate,  simple,  with  deciduous  stipules.  Calyx- 
lobes  valvate.  Stamens  indefinite,  usually  free  ;  anthers  2-celled.  Ovary  syn- 
carpous, 2-10-celled. 

[Lineas.  Leaves  alternate,  entire,  stipulate.  Flowers  bisexual,  regular,  f> 
rarely  4-merous.  Stamens  as  many  as  petals  or  double  their  number,  connate 
at  the  base  into  a  tube  or  ring.  Disc  of  5  or  10  glands,  often  inconspicuous. 
Seeds  fow.—Erytkroxylon  indtcum,  DC.  ;  Bedd.  Fl.  Sylv.  t.  81.] 

15.  Malyighiaocae,  p..  44.    Climbers  with  opposite  entire  leaves.    Flowers 
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regular,  bisexual,  pentamerous.    Stamens  10.    Fruit  of  1-3  winged  one-seeded 
carpels.    Seed  without  albumen. 

16.  GeraniacecBy  p.  45  (Averrhoa).  Leaves  alternate,  imparipinnate,  without 
stipules.    Sepals  5  ;  petals  5  ;  stamens  10.    Fruit  oblong,  fleshy,  6-ribbed. 

17.  RtUaceas,  p.  46.  Leaves  compound  or  simple,  usually  alternate,  without 
stipules,  aromatic,  dotted  with  translucent  elands.  Disc  annular,  thick.  Flowers 
4-  or  5-merous.  Stamens  as  many  as  petals,  or  twice  that  number,  rarely  inde- 
finite. 

18.  Simarubece,  p.  58.  Bark  bitter.  Leaves  usually  alternate,  compound, 
without  stipules,  not  dotted  with  glands.  Flowers  small,  generally  unisexual, 
regular,  3-5-merous.    Stamens  as  many  as  petals,  or  double  their  number. 

19.  OchnacecBy  p.  60.  Leaves  alternate,  simple,  shining,  coriaceous.  Flowers 
regular,  bisexual  Sepals  5  ;  petals  5  or  10.  Stamens  10  or  indefinite  ;  anthers 
linear.    Fruit  usually  of  3-10  distinct,  1 -seeded  drupes. 

20.  Burseracem,  p.  61.  Balsamic  or  resinous.  Leaves  alternate,  3-foliolate 
or  imparipinnate,  without  stipules.  Stamens  usually  8  or  10.  Seeds  one  or 
few,  without  albumen. 

21.  Meliacece,  p.  65.  Leaves  alternate,  pinnate,  without  stipules.  Flowers 
regular,  bisexual,  in  large  panicles.    Stamens  generally  8-10,  monadelphous. 

22.  Olacinece,  p.  74.  Leaves  alternate,  simple,  exstipulate.  Flowers  small, 
4-5-merous.  Stamens  as  many  as  petals  or  twice  their  number.  Fruit  inde- 
hiscent,  1-seeded. 

23.  Ilicinece,  p.  75.  Leaves  evergreen,  alternate,  simple,  glabrous.  Petals 
4-5  ;  stamens  as  many  as  petals,  fruit  a  drupe  with  three  or  more  1-seeded 
pyrenes. 

24.  Ampdidece,  p.  97.  Climbers.  "Leaves  alternate,  simple  or  compound. 
Calyx  small ;  petals  valvate  in  bud.  Stamens  opposite  to  petals.  Fruit  a 
berry  with  one  or  a  few  hard  seeds. 

25.  Sapindacece,  p.  103.  Leaves  alternate  or  opposite,  simple  or  compound. 
Flowers  polygamous,  often  irregular.  Stamens  usually  more  than  petals,  not 
double  their  number.    Seeds  few. 

26.  Sabiacece,  p.  115.  Leaves  alternate,  without  stipules.  Flowers  tetra- 
merous  or  pentamerous.  Stamens  opposite  to  petals.  Anther-cells  distinct. 
Seeds  few,  without  albumen. 

27.  Anacardiacece,  p.  117.  Often  resinous.  Leaves  various,  without  sti- 
pules.   Fruit  generally  drupaceous,  1 -celled,  1-seeded  (2-5-seeded  in  Spondias). 

[Coriariece.  Leaves  opposite,  simple.  Flowers  bisexual,  regular,  pentamer- 
ous. Stamens  10.  Disc  none.  Fruit  of  5-8  distinct  one-seeded  carpels,  en- 
closed in  the  persistent  coriaceous  or  succulent  petals. — Coriaria  nepalentu* 
Wall  p.  128.] 

28.  Moringece,  p.  129.  Leaves  alternate,  2-  or  3-pinnate  ;  leaflets  caducous, 
with  glands  in  the  place  of  stipules.  Flowers  large,  bisexual,  pentamerous, 
panicled ;  petals  unequal.  Fertile  stamens  5,  opposite  to  petals,  alternating 
with  sterile  stamens.    Fruit  a  long  1-celled  3-valved  pod. 

[Connaracece.  Leaves  alternate,  without  stipules/pinnate,  3-  or  1-foliolate  ; 
leaflets  coriaceous,  entire.  Flowers  generally  bisexual,  pentamerous.  Stamens 
5  or  10.  Ovary  of  five  distinct  1-celled,  hirsute  carpels,  one  or  more  of  which 
only  comes  to  maturity,  forming  a  1-seeded  oblique  capsule. — Connarus  pin- 
nalus,  Linn. ;  Bedd.  FL  Sylv.  Man.  82.] 

B.  Oalycifloro.  Calyx  gamosepaloua,  often  adnate  to  ovary.  Petals 
inserted  on  the  calyx. 

29.  Cdartrineae,  p.  77.  Leaves  simple,  alternate  or  opposite,  generally  cori- 
aceous ;  stipules  none,  minute  or  early  deciduous.    Calyx  small ;  lobes  imbri- 
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cate.  Stamens  3-5,  alternating  with  petals.  Disc  large,  surrounding  the  base 
of  the  3-5-celled  ovary.  Fruit  a  flesny  drupe,  or  a  capsule  dehiscing  loculici- 
dally,  or  3  distinct  carpels. 

30.  Rhamnece,  p.  84.  Branchlets  and  stipules  often  spinescent.  Leaves 
alternate,  simple.  Calyx-lobes  valvate.  Stamens  opposite  to  petals.  Disc 
annular,  cupular,  or  coating  the  calyx-tube.    Ovary  2-3-ceiled. 

31.  Leguminosce,  p.  130.  Leaves  alternate,  stipulate,  pinnate  3-foliolate  or 
unifoliolate.  Carpel  1,  free.  Fruit  a  1-celled  pod.  Seeds  generally  without 
albumen ;  cotyledons  filled  with  starch,  or  oily. 

32.  Rosacea,  p.  189.  Leaves  simple  or  compound,  stipulate,  usually  alter- 
nate. Stamens  numerous.  Carpels  solitary  few  or  numerous,  free  or  enclosed 
in  and  adherent  to  the  calyx-tube.    Seeds  without  albumen. 

33.  Saxifragece,  p.  210.  Leaves  simple,  alternate  or  opposite.  Flowers  reg- 
ular, generally  bisexual.  Calyx  free  or  adnate  to  ovary.  Carpels  2  or  more, 
usually  syncarpous.    Seeds  small ;  embryo  minute,  in  a  copious  albumen. 

34.  Hamamdideos,  p.  215  (Parrotia).  Leaves  deciduous,  alternate,  crenate ; 
stipules  large,  deciduous.    Flower-heads  enclosed  in  large,  membranous  bracts. 

35.  Rhdzophorece,  p.  217.  Leaves  opposite,  petiolate,  coriaceous,  entire  ;  sti- 
pules interpetiolar,  early  caducous.  Calyx  adnate  to  ovary,  4-14-lobed  ;  lobes 
valvate,  coriaceous,  persistent. 

36.  Combretacccc,  p.  220.  Leaves  simple,  petiolate,  entire ;  no  stipules. 
Calyx-tube  adnate  to  ovary  ;  limb  4-5-cleft ;  lobes  valvate.  Stamens  as  many 
as  calvx-lobes,  or  twice  the  number.  Fruit  winged  or  angled,  1-celled,  1 -seeded. 
No  albumen  ;  cotyledons  fleshy,  oily. 

37.  Myrtacece,  p.  230.  Leaves  simple,  penninerved,  generally  entire,  either 
alternate,  or  (more  commonly)  opposite,  with  translucent  glands.  Flowers  reg- 
ular, bisexual,  4-5-merous.  Calyx-tube  adnate  to  ovary  ;  limb  often  closed  in 
bud,  and  bursting  irreeularlv  or  coming  off  entire.  Stamens  indefinite ;  anthers 
dehiscing  longitudinally.     Seeds  generally  numerous. 

[Mdastomacece.  Leaves  simple,  with  3-9  basal  nerves  (in  Memecylon  penni- 
veined).  Flowers  regular,  bisexual,  4-5-merous.  Calyx-tube  more  or  less  ad- 
nate to  ovary  ;  lobes  imbricate  in  bud.  Stamens  definite,  as  many  as  petals,  or 
twice  that  number.  Anthers  basifixed,  opening  at  the  apex  with  two  pores  or 
short  slits,  connective  often  thick  and  appendiculate. — Memecylon  umbdlatum, 
Burm.,  Bedd.  Fl.  Sylv.  t.  206— Syn.  M.  tinctorium,  Wight  111.  t.  93.] 

38.  Lythrarieas,  p.  237.  Leaves  simple,  entire,  generally  opposite  ;  no  sti- 
pules. Calyx  free,  camosepalous  ;  lobes  valvate  in  bud.  Stamens  definite  or 
indefinite  ;  anthers  dehiscing  longitudinally.  Fruit  generally  a  2-many-celled 
capsule.    Seeds  numerous,  without  albumen. 

39.  IS  amy  dace  ce,  p.  242  (Casearia).  Leaves  alternate,  distichous,  simple, 
often  with  translucent  glands  ;  stipules  small,  deciduous.  Flowers  inconspicu- 
ous, axillary,  fasciculate.  Ovary  free.  Capsule  1-celled.  Seeds  numerous ; 
embryo  straight,  in  a  fleshy  albumen. 

40.  Passifiorece,  p.  244  (Carica).  Stem  simple,  with  few  branches,  tufts  of 
pahninerved  leaves  at  the  ends  of  branches.  Flowers  unisexual.  Fruit  large, 
succulent     Seeds  numerous,  parietal ;  embryo  straight,  in  a  fleshy  albumen. 

[Datiscea;.  Leaves  alternate,  without  stipules.  Flowers  dioicous,  petals 
often  wanting.  Calyx  3-9-lol»ed.  Ovary  inferior,  1-celled,  with  as  manv  pla- 
centas and  styles  as  calyx-lobes.  Seeds  parietal,  numerous,  minute. — Tetra- 
mdes  nudifiora,  R.  Brown,  p.  245.] 

41.  Cactew,  p.  245.  Flat  and  articulate,  or  columnar,  succulent  stems  with 
minute  leaves.  Flowers  large,  bisexual ;  calyx  adnate  to  ovary  ;  lobes  numer- 
ous. Stamens  indefinite  ;  filaments  long,  filiform.  Fruit  fleshy,  with  numer- 
ous seeds. 

42.  ArcUiacece,  p.  247.     Leaves  alternate,  simple  or  compound.     Flowers 
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regular,  umbellate,  or  capitate.    Calyx  adnate  to  ovary ;  limb  short     Petals 
caducous.    Seeds  lew  ;  embryo  minute  in  fleshy 'albumen. 

43.  Cornacece,  p.  250.  Leaves  entire,  without  stipules.  Calyx  adnate  to 
ovary.  Fruit  a  berry  or  drupe,  1-  or  2-celled,  1-  or  2-seeded.  Albumen  fleshy ; 
cotyledons  thin,  foliaceous. 

II.  Gamopetala.  Flowers  with  calyx  and  corolla,  the  latter  gamo- 
petalous. 

A.  Ovary  inferior. 

44.  Caprifoliaeece,  p.  251  Leaves  opposite,  simple  or  pinnate.  Fruit  a 
berry  or  drupe,  1-  or  many-seeded  ;  embryo  minute  in  copious  fleshy  albumen. 

45.  Rubiacece,  p.  260.  Leaves  opposite  or  whorled  ;  stipules  interpetiolar  or 
intrapetiolar.  Stamens  as  many  as  corolla-lobes,  alternating  with  them,  and 
inserted  in  the  tube.    Albumen  fleshy  or  horny. 

[Composites.  Leaves  alternate  or  opposite.  Flowers  in  involucrate  heads. 
Calyx-limb  a  pappus  of  scales,  hairs,  or  bristles,  rarely  none.  Stamens  5  ;  an- 
thers connate  in  a  tube.  Ovary  1-celled,  with  one  erect  ovule.  Style  of  fer- 
tile flowers  2-lobed. —  Vernonia,  Blumea.] 

B.  Ovary  free  (except  Mcesa  and  Styracece). 

46.  JEricacece,  p.  279  (Andromeda,  Rhododendron).  Leaves  alternate,  simple, 
without  stipules.  Anthers  2-celled,  opening  by  terminal  pores.  Capsule  5-18- 
celled,  with  numerous  minute  seeds. 

47.  Myrsinece,  p.  282.  Leaves  alternate,  simple,  without  stipules.  Calyx 
free,  rarely  adhering  to  ovary.  Fruit  a  fleshy  or  dry  berry,  or  a  drupe,  1-  ot 
few-seeded.     Seeds  albuminous. 

48.  Sapotaccce,  p.  288.  Milky  juice.  Heartwood  well  denned,  hard  and 
heavy.  Leaves  alternate,  entire,  usually  coriaceous,  without  stipules.  Flowers 
bisexual  Stamens  numerous,  in  2-3  series,  or  as  many  as  corolla-lobes,  and 
opposite  to  them,  often  alternating  with  staminodes.  Fruit  a  1-  or  few-seeded 
berry  ;  testa  hard,  shining. 

49.  Ebenacece,  p.  294.  Leaves  alternate,  rarely  subopposite,  entire,  without 
stipules.  Flowers  usually  polygamous.  Fruit  a  few-seeded  berry.  Albumen 
cartilaginous. 

50.  Styrace&i  p.  298  (Symplocos).  Leaves  alternate,  simple,  without  stipules. 
Calyx  adnate  to  ovary.  Fruit  crowned  by  the  calyx-lobes,  1-seeded.  Embryo 
in  the  axis  of  a  fleshy  albumen. 

51.  Oleinew,  p.  301.  Leaves  opposite,  entire  or  pinnate ;  no  stipules.  Sta- 
mens 2.    Ovary  2-celled.    Seeds  few, 

52.  SalvadoracefP,  p.  314.  Leaves  opposite,  entire,  with  minute  stipules. 
Flowers  small,  regular,  tetranierous.  Stamens  4,  alternating  with  corolla-lobes. 
Ovary  2-celled.    Fruit  a  1-seeded  berry. 

53.  Loganiacem,  p.  317  (Strychnos,  Buddleiri).  Leaves  opposite,  connected 
by  interpetiolar  stipules  or  a  raised  line.  Flowers  regular,  4-5-merous.  Seeds 
numerous,  rarely  few,  albuminous. 

54.  A}>ocyne<Zy  p.  319.  Juice  often  milky.  Leaves  opposite  or  whorled. 
Flowers  regular,  bisexual,  pentamcrous,  pentandrous.  Calyx  divided  to  the 
base.  Corolla-lobes  contorted  in  bud,  throat  hairy  inside,  or  closed  with  scales. 
Anthers  free.  Ovary  of  2  distinct  carpels,  or  2-celled,  rarely  1-celled.  Seeds 
numerous,  often  with  a  tuft  of  hairs. 

55.  Ascle/riadew,  p.  329.  Juice  milky.  Leaves  opposite  entire,  without  sti- 
pules.   Flowers  regular,  pentamcrous,  pentandrous.    Calyx  divided  to  the  base. 
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Anthers  connate  into  a  tube,  enclosing  the  style.    Ovary  of  2  distinct  carpels. 
Seeds  numerous,  with  a  tuft  of  hairs. 

56.  Boraginece,  p.  336.  Leaves  alternate,  without  stipules.  Inflorescence 
cymose  usually  unilateral.  Flowers  regular,  4-6-merous,  4-6-androus.  Calyx 
persistent ;  lobes  4-6,  valvate  in  bud.  Ovary  8-  or  4-celled,  often  2-4-lobed. 
Seeds  solitary  in  each  cell  or  lobe. 

57.  Convolvulacea,  p.  341.  Climbers.  Leaves  alternate,  without  stipules. 
Flowers  large,  regular,  bisexual,  pentamerous,  pentandrous.  Calyx  of  5  dis- 
tinct sepals,  persistent,  often  enlarged  in  fruit.  Ovary  2-  or  4-celled.  Seeds 
few. 

58.  Solanea,  p.  345.  Leaves  alternate,  without  stipules.  Flowers  regular, 
bisexual,  usually  pentamerous  and  pentandrous.    Calyx  usually  gamosepalous. 

59.  BignomacecB,  p.  346.  Leaves  opposite,  usually  compound,  without  sti- 
pules. Flowers  bisexual,  pentamerous,  often  irregular.  Calyx  gamosepalous. 
Stamens  2  or  4,  rarely  5.  Ovary  2-celled.  Fruit  often  elongated.  Seeds  nu- 
merous, often  wingea,  without  albumen. 

60.  Verbenacem,  p.  353.  Leaves  opposite,  without  stipules.  Flowers  irreg- 
ular, 4-6-merous.  Calyx  gamosepalous,  persistent,  often  enlarged  in  fruit. 
Stamens  usually  4.    Ovary  2-  or  4-celled.    Seeds  few,  solitary  in  each  cell. 

HL  Apetalss  or  Incomplete.  Flowers  with  a  single  perianth,  con- 
sisting of  distinct  or  connate  leaves  or  scales,  or  without  perianth  (calyx, 
and  corolla  only  in  Loranthacece  and  in  a  few  Euphorbiaceovs  genera). 

[Nyctaginea.  Nodes  tumid.  Leaves  usually  opposite,  unequal ;  no  stipules. 
Flowers  bisexual  or  (Pisonia)  dioicous.  Perianth  tubular,  campanulate  or  in- 
fondibuliform,  coloured,  base  persistent,  often  hardened,  enveloping  the  1- 
seeded  acbene.— Puonia  aculeata,  Linn. ;  Wight  Ic.  t.  1763-64 ;  Bedd.  Fl. 
Sylv.  Man.  p.  175.    BougainvUUa  spectafotis,  Willd.] 

[Phytolacca.  Leaves  alternate,  entire.  Flowers  usually  bisexual,  regular. 
Perianth  4-5-partite,  often  coloured,  imbricate  in  bud.  Ovary  a  whorl  of  1- 
eelled  more  or  less  distinct  carpels ;  fleshy  in  fruit  in  Phytolacca, — P.  acinosa, 
Roxb. ;  P.  dioiea,  L.,  p.  371.1 

61.  Polygoneos,  p.  371  (Calligonum,  Atraphaxis).  Leaves  alternate,  simple, 
with  sheathing  stipules.  Flowers  small.  Perianth  regular,  3-6-lobed  or  of*  3-6 
leaves.  Ovary  free.  Fruit  dry,  1-seeded,  compressed,  trigonous  or  tetragon- 
ous.    Seed  with  farinaceous  albumen. 

62.  Laurinece,  p.  373.  Aromatic  Leaves  alternate,  usually  entire  and  ever- 
green, without  stipules.  Perianth  regular,  deeply  6-cleft  Stamens  normally 
12,  biseriate,  but  a  portion  of  the  stamens  generally  wanting.  Fruit  a  1-seeded 
berry  or  drupe.    Albumen  none ;  cotyledons  fleshy,  oily. 

[Myristicacece.  Leaves  coriaceous,  alternate,  often  distichous,  entire,  penni- 
nervecL  without  stipules.  Flowers  inconspicuous,  dioicous.  Perianth  2-4- 
generally  3-lobed,  coriaceous,  tubular  or  campanulate  ;  lobes  valvate  in  bud. 
Stamens  3-18,  monadelphous ;  anthers  extrorse.  Capsule  fleshy,  2-valved. 
Seed  1,  enveloped  in  a  fleshy  laciniate,  often  aromatic,  aril  Embryo  minute, 
in  a  copious  aromatic  ruminated  albumen. — Myristica  rnoschata,  L.  (Nutmeg) ; 
M.  lavrifolia,  H.  f.  &  Th.  ;  Bedd.  Fl.  Sylv.  t.  267  ;  M.  corticosa,  H.  f.  &  Th. ; 
ib.  t  271  ;  and  other  species  in  the  dense  evergreen  forests  of  Bnrma  and  the 
Western  Ghats.] 

63.  Thymelacea,  p.  384.  Bark  tenacious.  Leaves  alternate  or  opposite,  en- 
tire, without  stipules.  Flowers  regular,  4-5-merous,  bisexual.  Perianth  gamo- 
phyllous.  Stamens  as  many  as,  or  twice  the  number  of,  perianth-lobes.  Ovule 
pendulous,  solitary.    Fruit  1-seeded. 
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64.  Bkeagnecc,  p.  387.  Leaves  lepidote,  entire,  alternate,  without  stipules. 
Ovule  erect,  solitary.  Fruit  indehiscent,  1-seeded,  enclosed  within  the  succu-^ 
lentpersistent  base  of  the  perianth. 

[rroteacea.  Leaves  usually  alternate,  coriaceous,  persistent ;  no  stipules. 
Flowers  usually  bisexual,  massed  together  in  heads,  spikes,  or  panicles,  with 
imbricate  bracts,  and  often  with  a  general  involucre.  Perianth  of  4,  more  or 
less  connate,  coriaceous  leaves.  Ovary  free,  1-celled.  Seeds  without  albumen. 
—Helicia  roburta,  Wall. ;  Bedd.  Fl.  Sylv.  t.  301.] 

65.  Loranthace<B9  p.  391.  Parasitic.  Leaves  coriaceous,  entire,  usually  op- 
posite, often  wanting.     Ovary  inferior,  with  a  solitary  erect  ovule. 

66.  Santalacece,  p.  398.  Leaves  alternate  or  opposite,  entire,  without  sti- 
pules. Flowers  regular,  3-4-merous,  3-4-androus  ;  stamens  opposite  to  lobes  of 
perianth.    Ovary  inferior,.  1-celled.    Fruit  1-seeded.     Seed  albuminous. 

67.  Urticacece,  p.  400.  Leaves  stipulate,  alternate,  rarely  opposite.  Flowers 
unisexual.  Perianth  generally  3-5-looed.  Ovary  free,  1-  rarely  2-celled.  Fruit 
1-seeded,  many  often  united  in  one  syncarpium. 

68.  Platanea,  p.  434.  Leaves  alternate,  palmatdnd  ;  stipules  caducous. 
Flowers  unisexual  without  perianth,  intermingled  with  scaly  bracteoles,  col- 
lected in  globose  pendulous  heads. 

[Casuarinea.  Branches  whorled,  articulate.  Leaves  reduced  to  many- 
toothed  sheaths  at  the  nodes.  Flowers  monoicous  or  dioicous.  Male  flowers 
in  catkins,  monandrous,  with  4  connate  bracts,  in  the  axils  of  sheaths.  Female 
flowers  in  bracteate  heads,  without  perianth.  Fruit  a  globose  head  of  woody 
bracts  and  bracteoles,  each  pair  of  bracts  including  a  1-seeded  caryopsis. — 
Casuarina  equisetifolia,  Foret.,  p.  435. 

69.  Buphorbiace^y.  436.  Leaves  alternate  or  opposite,  usually  stipulate. 
Flowers  unisexual.  Perianth  various,  sometimes  a  calyx  and  corolla,  or  want- 
ing. Ovary  free,  generally  3-celled.  Fruit  3-seeded,  often  3-lobed.  Seeds 
oily ;  cotyledons  flat,  in  a  fleshy  albumen. 

70.  BetulacecR,  p.  457.  Leaves  alternate,  simple,  penniveined  ;  stipules  de- 
ciduous. Flowers  monoicous  in  drooping  catkins.  Ovary  free,  compressed, 
2-celled.    Fruit  1-seeded. 

71.  Salicinece,  p.  461.  Wood  soft  and  light.  Leaves  alternate,  simple,  sti- 
pulate. Flo  were  dioicous  in  lateral  catkins.  Ovary  free,  1-celled.  Seeds 
numerous,  minute,  enclosed  in  long  silky  hair. 

72.  Cuptiliferce,  p.  477.  Leaves  alternate,  simple  ;  stipules  deciduous. 
Flowers  monoicous.  Ovary  inferior,  generally  2-3-celled.  Albumen  none  ; 
cotyledons  thick,  fleshy. 

73.  Myricacece,  p.  495.  Leaves  alternate,  often  aromatic,  without  stipules. 
Flo  were  unisexual,  in  catkins  or  spikes.  Ovary  free.  Fruit  a  1-seeded  nut, 
clothed  with  fleshy  or  waxy  pericarp.     Albumen  none  ;  cotyledons  fleshy. 

74.  Juglandem,  p.  496.  Leaves  alternate,  pinnate,  often  aromatic,  without 
stipules.  Flowers  monoicous,  the  male  in  catkins,  the  female  solitary.  Ovary 
inferior,  1-celled.    Seed  1,  oily,  without  albumen. 


Second  Sub-Class.   GYMNOSPERlLflB. 

The  wood,  excepting  that  of  the  first  year,  which  encloses  the  pith, 
consists  of  wood-cells  and  medullary  rays,  and  has  usually  no  vessels. 
Flowers  unisexual,  without  calyx,  corolla,  or  perianth.  Ovules  (not  en- 
closed in  an  ovary)  fertilised  by  direct  contact  with  the  pollen.  Em- 
bryo in  copious  albumen,  often  with  more  than  2  whorled  cotyledons. 
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75.  Gnetacece,  p.  500.  Stem  and  branches  articulate  at  the  nodes.  Leaves 
opposite,  or  reduced  to  a  short  bidentate  sheath.  Flowers  enclosed  by  sheath- 
ing bracts.  Anthers  2-8,  filaments  connate  into  a  fleshy  column.  Seeds  1  or  2, 
enclosed  in  the  persistent,  more  or  less  succulent  bracts.  Cotyledons  2,  folia- 
ceous. 

76.  Conifera,  p.  502.  Branches  often  whorled,  not  articulate.  Leaves  alter- 
nate, usually  acicular,  often  tufted.  Male  flowers  in  deciduous  catkins,  with 
antheriferous  scales.  Seeds  at  the  base  of  carpellary  scales,  fleshy  or  more 
commonly  woody,  forming  a  cone.     Cotyledons  2-15,  whorled. 

[Cycaaece.  Stem  usually  unbranched  with  a  terminal  crown  of  rigid  pinnate 
leaves,  and  marked  with  the  scars  of  fallen  leaves.  Pith  large,  often  with 
scattered  vascular  bundles ;  medullary  rays  broad.  Flowers  dioicous  in  erect 
terminal  or  axillary  cones.  Antheriferous  scales  large,  bearing  on  their  under 
side  numerous  anther-cells.  Scales  of  feinale  cones  peltate  or  pinnatifid,  bear- 
ing the  ovules  on  their  edges.  Cotyledons  2,  unequal,  the  upper  part  remain- 
ing enclosed  in  the  farinaceous  albumen  of  the  germinating  seed. — Cycas 
circinalis,  Linn. ;  Bedd.  FL  Sylv.  Manual,  227.] 


Second  Class.   MONOCOTYLEDONS. 

Vascular  bandies  scattered  in  the  cellular  tissue  of  the  stem,  closely 
packed  near  the  circumference  and  more  sparse  near  the  centre.  Pith, 
wood,  and  bark  not  distinct,  no  continuous  cambium  layer,  and  no  reg- 
ular increase  in  thickness  of  the  stem  by  the  formation  of  concentric 
layers  of  new  wood  and  bark.  Leaves  with  sheaths  or  broad-based  peti- 
oles, the  blade  usually  with  longitudinal  nerves,  with  or  without  cross 
veins,  but  without  irregularly  reticulate  venation.  Perianth,  where  pre- 
sent, stamens,  and  usually  carpels,  in  threes,  or  multiples  of  three.  Em- 
bryo generally  small,  usually  surrounded  by  copious  albumen ;  cotyledon 
1,  partly  remaining  enclosed  in  the  germinating  seed.  The  radicle  gives 
off  fibres  during  germination,  forming  a  fibrous  root. 

77.  PcUmce,  p.  541 .  Stem  solid,  usually  unbranched,  with  a  terminal  crown  of 
petiolate,  pinnately  or  palmately  divided,  leaves.  Calyx  3-fid.  Corolla  3- 
petalous.    Ovary  3-cellea.    Albumen  horny,  cartilaginous,  or  oily. 

[Pandanea.  Stem  solid,  dividing  into  dichotomous  branches^  each  branch 
with  a  tuft  of  linear  sheathing  leaves  in  spiral  rows.  Flowers  unisexual,  with- 
out perianth,  sessile  in  large  heads  or  spikes.  Ovary  1 -celled.  Albumen 
fleshy  or  horny. — Pandanus  odoratissimus,  Roxb. ;  P.furcatus,  Roxb.] 

78.  Graminece,  p.  560.  Stems  above  ground  hollow,  jointed,  often  with  fas- 
cicled branches  at  nodes.  Leaves  simple,  entire,  usually  linear,  on  long  split 
sheaths.  Flowers  usually  bisexual,  in  the  axils  of  distichous  bracts  (glumes), 
with  inner,  usually  2-nerved  bracts  fpaleaa).  Perianth  incomplete,  of  2-3  mem- 
branous scales.  Seed  1,  pericarp  closely  adhering  to  testa.  Albumen  farina- 
ceous. 
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REMARKS  ON  THE  STRUCTURE  OF  WOOD. 


The  peculiar  structure  of  the  wood  of  Coniferous  trees,  Palms,  and  Bamboos, 
is  sufficiently  explained  at  pages  502,  541,  and  561.  In  this  place  it  is  intended 
to  draw  attention  to  the  character  of  the  main  classes  of  Dicotyledonous  woods, 
so  far  as  they  can  be  distinguished  under  the  lens  without  the  aid  of  a  micro- 
scope. The  classification  here  suggested  is  not  complete ;  it  only  applies  to 
the  trees  mentioned  under  each  class.  Orders  and  genera  with  anomalous  wood- 
structure,  and  climbers,  are  not  included.  The  object  of  these  remarks  is  to 
offer  a  few  practical  hints,  which  may  induce  Foresters  and  others,  who  have  to 
deal  with  Indian  timbers,  to  examine  the  structure  of  the  different  kinds. 

First  Class. — Pores  equal  in  size  and  uniformly  distributed,  sometimes  a 
narrow  belt  with  few  pores  at  the  outer  edge  of  the  annual  ring,  or  a  narrow 
belt  with  more  numerous  pores  at  its  inner  edge. 

A.  Medullary  rays  narrow  or  fine,  generally  all  of  one  width. 

1.  Annual  rings  distinct. — Euonymns  europaws,  Zizyphus  vulgaris,  Acer 
campestret  A.  dasywrpum,  JEscvlus,  SMeichera trijuga,  OdinaWoaier,  Pyrus, 
Mcspilus,  Cratceaus.  Eriobotrya,  Careya  arborea  (pores  scanty,  in  oval  groups 
of  3-6,  uniformly  distributed,  a  narrow  belt  of  darker  wood  at  each  ring), 
Punka  Granatum,  Cornus,  Viburnum,  Coffea,  Diospyrus  Lotus,  Ligustrum 
vulgare,  Cinnamomnm  Camphora  (pores  large,  in  radial  lines),  Elasagnus, 
Bums y  Betula,  Salix  (S.  tetrasperma,  from  Burma,  however,  has  larger  and 
more  numerous  pores  in  the  spring  wood,  and  8.  caprea  has  a  similar  structure, 
but  less  marked),  Populus,  Juglans  rcgia. 

2.  Annual  rings  more  or  less  indistinct — The  division  between  this  and  the 
first  group  is  uncertain,  for  the  wood  of  the  same  kind  often  has  the  annual 
rings  distinct  when  grown  in  dry  places  or  at  high  elevations,  while  under  other 
circumstances  the  zones  of  annual  growth  cannot  be  distinguished.  Bombax 
malabaricum  (pores  large,  numerous),  Capparis  aphyUa,  Shorea  robusta,  Mdia 
Azedar^h,Mangifera%ndica,  Terminalva  tomentosa,  Conocarpus  acuminata, 
Eugenia  Jambos,  Lagerstrcemia  parviflora  (pores  large,  numerous  whitish 
wavy  concentric  bands,  not  annual  rings),  Nauclea  cordifolia,  N.  parvi/olia 
(pores  fine,  in  radial  lines  between  medullary  rays),  Olea  europasa. 

B.  Medullary  rays  of  two  classes,  broad  and  narrow,  the  broad  rays  very 
marked. 

1.  Annual  rings  distinct — DUlenia  indica,  Acer  pseudoplatanus,  Negundo, 
Staphylea  pinnata,  Platanus  orientalis,  Alnus  nepalensis,  A.  glutinosa,  Fagvs 
sylvaUca,  Carpinus  orientalis,  and  Betulus. 

2.  Annual  rings  more  or  less  indistinct — To  this  section  probably  belong 
several  species  of  DUlenia  and  Caraltia  inlegerrima. 
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Second  Class. — Pores  nearly  equal  in  size,  but  not  uniformly  distributed, 
crowded  in  the  spring  wood  and  scanty  in  the  autumn  wood,  annual  rings 
always  distinct.  Tamarix  (medullary  rays  broad),  Rhamnus  catharticus,  S. 
Frangula,  R.  Alatemus  (pores  in  wedge-shaped  branching  tails  in  most  species 
of  Rhamnus),  Prunus  (medullary  rays  fine  or  moderately  broad,  broad  in  P. 
Mahaleb),  Temunalia  chetnda  (a  narrow  belt  of  autumn  wood  without  pores), 
Hippophae  rhamnoides,  Alnus  incana. 

Third  Class. — Pores  unequal  in  size,  large  and  numerous  in  the  spring 
wood,  smaller  and  scanty  in  the  autumn  wood  ;  annual  rings  always  distinct. 

A.  Medullary  rays  narrow  or  fine,  generally  all  of  one  width .  Cedrela  Toona 
(annual  rings  marked  by  a  single  line  of  larger  pores),  Rhus  Cotinus,  Fraxinus, 
Tectona  grandis,  Morus  alba,  UeUis  australts  (medullary  rays  short,  moderately 
broad,  but  uniform),  Ulmus  montana,  U.  campesiris  (the  smaller  pores  of  the 
autumn  wood  in  narrow  wavy  bands),  U.  effusa,  Broussonetia  papyrtfera,  Cos- 
tarica vesca. 

B.  Medullary  rays  of  two  classes,  broad  and  narrow,  the  broad  rays  very 
marked. — Ailantfous  glandulosa,  Quercus  pedunculata,  Q.  sessiliflora,  Q.  Cems 
(the  smaller  pores  of  the  autumn  wood  generally  arranged  in  irregular  tails). 

Quercus  Svber  and  Q.  Ilex  have  a  peculiar  structure,  fully  described  in 
Mathieu's  FL  For.  256  and  263.  The  pores  are  arranged  in  wavy  radial  lines  or 
tails ;  in  Q.  Ilex  they  are  fine  and  not  crowded  in  a  belt  of  spring  wood,  in  Q. 
Suber  they  are  large  and  more  numerous  at  the  inner  edge  of  each  annual  ring, 
without,  however,  forming  a  "porous  belt  Q.  serrata  has  broad  medullary  rays 
andmiddle-8ized  pores,  and  6.  semecarpifolia  has  fine  and  numerous  medullary 
rays.   The  wood  of  the  other  Indian  Oaks  has  not  yet  been  sufficiently  examined. 

The  wood  of  the  Indian  Leguminous  trees  merits  special  study.  It  is  often 
marked  by  wavy  concentric  bands  of  lighter-colourea  tissue,  which  must  not 
be  confused  with  annual  rings.  Albizzia  odoratissitna,  Lebbeh,  procera  and 
stipulata,  have  large  pores  uniformly  distributed,  the  pores  often  in  groups  of 
2  or  3,  and  always  enclosed  in  a  patch  of  more  open  tissue,  consisting  of  wood- 
cells  different  from  the  mass  of  the  wood.  These  patches  are  arranged  in  more 
or  less  concentric  lines,  having  the  appearance  of  wavy  bands.  The  medullary 
rays  are  fine  and  numerous,  and  the  annual  rincs  are  generally  distinct.  The 
structure  oiDalbergia  Sissoo,  Cassia  Fistula,  Xylia  dolabriformis,  Tamarindus 
indica,  and  Acacia  Catechu,  is  similar,  but  the  wood  of  the  two  last-named  trees 
has  no  distinct  annual  rings.  In  Acacia  arabica  the  pores  are  often  close  to- 
gether in  the  inner  part  of  each  annual  ring,  and  scanty  in  the  outer  belt. 
rterocarpus  indicus  (Padouk)  has  large  scanty  pores,  more  numerous  and  larger 
in  the  spring  wood,  the  pores  of  the  autumn  wood  joined  by  white  wavy  concen- 
tric lines ;  medullary  rays  numerous,  very  fine.  Sophora  japonica,Robinia  Pseu- 
dacacia  and  Gleditschia  triacanthos,  have  a  porous  belt  of  spring  wood,  the 
autumn  wood  being  firmer,  with  few  pores.  Another  group  is  marked  by  having 
the  pores  arranged  in  wavy,  concentric,  or  oblique  lines.  Cytisus  Laburnum, 
G.  atpinus,  and  Cercis  Siliquastrum,  a  small  tree  with  cordate  leaves  and  pink 
flowers  of  the  Mediterranean  region  (cultivated  at  Kabul  as  Arghawan,  J.  L. 
Stewart),  have  a  belt  of  larger  pores  in  the  spring  wood,  while  those  of  the 
autumn  wood  are  arranged  in  concentric  and  oblique  wavy  lines  and  patches. 
Ulex  europceus,  the  common  Furze,  has  all  pores  in  oblique  belts,  forming  a  net- 
work of  rhomboid  meshes.  Tamarindus  indica  has  a  similar  structure,  but  no 
distinctly  marked  annual  rings. 
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NOKTH-WEST  AND  CENTEAL  INDIA. 


Order  I.  DILLENIACEJ2. 

Trees  or  shrubs,  rarely  herbs,  not  aromatic,  with  simple  alternate  leaves 
and  dilated  petioles,  or  more  rarely  with  deciduous  stipules.  Sepals  5, 
persistent,  imbricate.  Petals  hypogynous,  5  or  4,  imbricate,  deciduous. 
Stamens  hypogynous,  numerous,  in  many  series.  Anthers  dehiscing  lon- 
gitudinally or  by  terminal  pores.  Carpels  one  or  more,  free,  or  cohering 
with  the  axis.  Seeds  solitary,  few,  or  many,  albuminous ;  albumen  fleshy ; 
embryo  minute.  In  most  genera,  but  not  in  Dillenia,  the  seeds  are  aril- 
-late.— Gen.  PL  L  10 ;  Koyle  HL  58 ;  Wight  BL  i.  6. 

1.  DILLENIA,  Linn. 
Trees  with  large  penniveined  leaves,  lateral  nerves  prominent ;  leaves 
generally  approximate  at  the  end  of  branches,  leaving  large  scars  when 
they  falL  Flowers  large,  bisexual,  solitary  or  fascicled,  yellow  or  white. 
Petals  5.  Anthers  linear,  bursting  at  the  top  by  small  slits  or  pores. 
Carpels  5  to  20,  cohering  in  the  axis ;  styles  as  many  as  ovaries,  spread- 
ing.    Fruit  globose,  enclosed  in  the  thickened  calyx. 

Flowers  white  ;  seeds  pilose 1.  D.  indica. 

Flowers  yellow  ;  seeds  glabrous. 

Flowers  fascicled ;  leaves  oblong-lanceolate    .        .  2.  D.  pentagyna. 

Flowers  solitary ;  leaves  obovate   .        .        .        .  8.  D.  aurea. 

1.  D.  indica,  Linn. ;  Wight  Ic.  t  823 ;  Bedd.  FL  Sylv.  t.  103 ; 
Hook.  FL  Ind.  L  36. — Syn.  D.  gpedosa,  Thunb. ;  Eoxb.  FL  Ind.  ii  650 ; 
W.  &  A.  Prodr.  5.  Vern.  CTialta,  Beng. ;  Mota  Karmal,  Mahr. ;  Tha- 
byuben,  Burm. 

Leaves  oblong-lanceolate,  8-10  in.  long,  deeply  and  sharply  serrate,  with 
numerous  parallel  stout  ribs  ending  in  the  points  of  the  serratures,  coria- 
ceous, hard  when  old.  Petioles  1-1|  in.  long,  channelled  and  sheathing. 
Flowers  with  the  leaves,  solitary,  large,  sometimes  9  in.  across,  odorous. 
Sepals  concave,  thick  and  fleshy,  edge  thin  and  membranous.  Petals 
oblorfcL  waved,  white.     Outer  stamens  erect,  inner  longer,  recurved. 


Digitized  by  LjOOQIC 


2  I.  DILLENIACEiE.  [Dillenia. 

Ovaries  20.     Fruit  large,  3  to  4  in.  diam.,  hard  outside,  fleshy  inside, 
with  numerous  reniform  seeds  embedded  in  a  pellucid,  glutinous  pulp. 

Wild  along  the  base  of  the  Himalaya  from  Nepal  to  Assam,  in  Bengal,  South 
India,  Ceylon,  Burma,  and  the  Malayan  Peninsula ;  cultivated  in  most  parts 
of  India.    Evergreen  ;  fl.  June,  July ;  fruit  ripens  Feb. 

A  middle-sized  tree,  with  a  short  erect  bulky  trunk,  branches  spreading 
into  a  broad  rounded  shady  head.  Bark  of  the  trunk  and  larger  branches 
about  J  inch  thick,  coarse  and  brittle,  internally  reddish  brown,  outer  surface 
grey,  shining,  rugose,  with  many  small  cracks  and  exfoliating  scales. 

Sap  wood  white  ;  heartwood  light  brown  or  pinkish  white,  close-  and  smooth- 
grained,  with  numerous  medullary  rays  close  together,  as  many  as  16  to  20  on 
the  quarter-inch,  and  large  distinct  annual  rings.  Weight  of  cub.  ft.  41-45 
lb.  Made  into  gunstocks  and  helves,  and  in  some  places  used  in  the  construc- 
tion of  houses  and  ships.  The  rough  old  leaves,  like  those  of  other  species  of 
D.,  are  employed  to  polish  ivory  and  horn ;  the  fleshy  leaves  of  the  calyx,  which 
surround  the  ripe  fruit,  have  an  agreeable  acid  taste,  and  are  eaten  raw  or 
cooked  in  curries,  or  made  into  sherbet.    A  palatable  jelly  is  made  from  them. 

2.  D.  pentagyna,  Eoxb.  Cor.  PI.  t.  20 ;  W.  &  A.  Prodr.  5 ;  Bedd.  FL 
Sylv.  t.  104 ;  Hook.  FL  Ind.  L  38. — Syn.  D.  augusta  and  D.  pUosa9 
Roxb.  Fl.  Ind.  ii.  652.  Colbertia  coromandeliana,  D.C.  Vern.  Aggai, 
Oudh  ;  Kallai,  C.P. ;  Zimbyun,  Burm. 

Leaves  oblong-lanceolate,  decurrent  into  short  sheathing  petioles,  very 
large,  1-2  ft.  long,  longer  on  shoots  and  young  trees,  denticulate,  with 
numerous  parallel  ribs,  silky-downy  when  young,  smooth  and  shining 
when  old.  Flowers  before  the  leaves,  sweet-scented,  on  slender  pedicels, 
in  loose  fascicles  on  tuberosities  along  2-  or  3-year  old  branches,  about  1 
inch  across  or  less.  Sepals  ovate-obtuse.  Petals  oblong,  yellow.  Outer 
stamens  erect,  inner  longer  spreading.  Ovaries  5.  Fruit  pendulous,  size 
of  a  gooseberry,  the  fleshy  leaves  of  the  calyx  enclosing  5  small  capsules, 
which  contain  a  soft  transparent  gluten.     Seeds  few. 

Along  base  of  Himalaya  from  Oudh  to  Assam.  In  Bengal,  Central  India, 
South  India,  and  Burma.  Sal  forests  of  Oudh,  and  the  Central  Provinces  on 
low  flat  ground,  not  on  the  hills.  Sheds  its  leaves  in  March  and  April,  comes 
into  flower  soon  afterwards.    Fruit  ripens  in  May. 

A  moderate-sized  tree  in  North  and  Central  India,  with  an  erect  trunk  4-5 
ft  girth,  and  straggling  long  ascending  branches,  with  drooping  ends.  A 
stately  tree  in  the  south.  Bark  of  smaller  branches  grey,  shining,  subrugose,  of 
the  trunk  about  \  inch  thick,  compact,  brittle,  internally  red,  externally 
grey  or  pale  brown,  smooth,  but  with  shallow  depressions  of  irregular  shape, 
caused  by  the  exfoliation  of  the  outer  layers. 

Wood  hard,  fibrous,  porous,  tough  and  strong,  heavy  and  durable.  Not  easy 
to  work,  apt  to  warp  and  crack.  Weight  45-48  lb.  Used  for  construction 
and  shipbuilding,  for  rice-mills ;  the  leaves  are  laid  under  grass  thatch,  and 
are  used  as  plates.  Flower-buds  and  young  fruit  have  a  pleasant  acid  flavour,  are 
eaten,  raw  or  cooked,  in  Oudh  and  Central  Provinces  ;  the  ripe  fruit  also  eaten, 

3.  D.  aurea,  Smith  ;  Hook.  Fl.  Ind.  I  37.— Syn.  D.  vrnata,  WalL  PL 
As.  Rar.  t.  23.    Vern.  Chamaggai,  Oudh;  Dheugr,  Nepal;  Byuben,  Burm. 

Leaves  on  deep  -  channelled  sheathing  petioles,  oblong  or  obovate, 
9-15  in.  long,  remotely  crenulate,  the  ends  of  the  parallel  side-ribs  promi- 
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nent ;  -when  young,  softly  hairy  or  rufous  silky  on  both  sides  ;  when  old, 
glabrous  above  and  pubescent  beneath.  Flowers  before  the  leaves,  soli- 
tary, at  the  end  of  short  lateral  branchlets,  with  ovate  bracts  at  base  of 
peduncle,  2-3  in.  across.  Sepals  oblong,  obtuse,  concave,  fleshy,  with 
thin  ciliated  margins,  at  last  reflexed,  with  long  silky  hairs  on  the  back. 
Petals  yellow,  obovate  from  a  narrow  base.  Stamens  numerous,  the  inner 
longer  spreading  or  recurved.  Ovaries  6-12.  Fruit  on  thick  pilose  pe- 
duncle, enclosed  by  fleshy  calyx,  size  of  a  small  apple.  Seeds  several, 
glabrous  in  a  viscid  pulp. 

Northern  Oudh  forests;  Burma.  Sheds  its  leaves  in  February;  the  new 
foliage  begins  to  show  in  April,  generally  after  the  numerous  fine  golden 
flowers. 

A  small  tree  in  Oudh,  rarely  over  2  ft.  girth,  and  20  ft.  high  ;  in  Burma  a 
large  handsome  tree.  Bark  of  trunk  about  £  inch  thick,  reddish,  compact,  in- 
ternally viscid,  externally  whitish,  ashy,  or  brown,  quasi  tesselated  by  longi- 
tudinal and  transverse  cracks  into  snbquadrangular  scales,  which  eventually 
exfoliate.    Heart-  and  sap-wood  not  distinct,  close  and  hard.    Weight,  45  lb. 

Order  II.    MAGN0LIACEJ2. 

Trees  or  shrubs,  often  aromatic,  with  convolute  deciduous  stipules  and 
alternate  leaves.  Flowers  often  large,  trimerous.  Sepals  and  petals  usually 
similar,  in  2-7  whorls  of  3,  imbricate,  deciduous.  Stamens  numerous,  free, 
inserted  on  the  torus ;  anther-cells  adnate  to  connective.  Ovaries  numer- 
ous, often  spirally  arranged  on  the  elongated  torus.  Ovules  2  or  more 
on  the  ventral  suture.  Seeds  with  an  abundant  albumen,  and  minute 
embryo.— Gen.  Plant,  i.  16;  Royle  111.  58 ;  Wight  111.  i.  9. 

1.  MICHELIA,  linn. 

Trees  with  shining  leaves ;  buds  enveloped  in  the  convolute  stipules. 
Flowers  bisexual.  Sepals  and  petals  conform,  9  or  more,  in  3  or  more 
series.  Gynophore  stalked.  Filaments  flat  Anthers  introrsely  adnate. 
Carpels  numerous,  spirally  arranged  on  an  elongated  conical  torus,  each 
with  3  or  more  ovules.  Fruit  a  loose  spike  of  coriaceous,  2-valved,  1-12 
seeded  carpels ;  seeds  with  a  fleshy  outer  testa. 

1.  M.  champaca,  Linn.— Tab.  I.— Roxb.  FL  Ind.  ii.  656 ;  W.  &  A. 
Prodr.  6 ;  Hook.  FL  Ind.  i.  42.—  Syn.  M.  aurantiaca,  WalL  PI.  As.  Ear. 
t.  147.  M.  Doltsopa,  Ham. ;  Wall.  Tent.  FL  Nep.  t  3.  Sans.  Cham- 
paka.     Vera.  Chamba,  Champa. 

Leaves  petiolate,  ovate-lanceolate,  acuminate,  8-10  in.  long,  strongly 
reticulated,  shining  and  glabrous  above,  pallid,  more  or  less  pubescent 
beneath  when  young,  glabrate  afterwards.  Flowers  axillary,  each  with 
a  deciduous,  coriaceous,  cinereous  bract.  Sepals  and  petals  15-20, 
the  outer  obovate,  the  inner  narrow-linear,  yellow  or  orange,  with  dark 
longitudinal  veins.  Capsules  sessile  on  an  elongated  stalk,  orbicular  or 
broadly  oval,  opening  on  the  back  in  two  thick  valves,  dark-coloured,  with 
large  white  round  specks.  Seeds  1-12,  oval,  compressed,  brown,  about 
the  size  of  a  small  pea. 
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Cultivated  in  the  outer  Himalaya  as  far  as  the  Ravi  (up  to  3000  ft.,  at  Al- 
morah  to  5400  ft.),  occasionally  in  Bandelkhand  and  the  O.P. ;  on  Mt  Aboo, 
commonly  in  Bengal  and  South  India  (3000-5000  ft.)  Evergreen.  Flowers  ap- 
pear at  various  seasons,  chiefly  about  May ;  seeds  ripen  in  Nov.  and  Dec. 

A  handsome  tree,  in  favourable  localities  from  60  to  100  ft  high,  with  a 
straight  trunk  7  to  9  ft.  in  girth,  branches  ascending  and  spreading,  forming  a 
close,  shady,  oval  head.  Bark  of  younger  branchlets  with  callous  whitish  points 
on  a  yellowish  ground,  of  the  trunk  and  older  branches  about  £  inch  thick, 
inside  greyish  or  reddish  brown,  outside  light  cinereous.  Sapwood  whitish, 
heartwood  glossy,  olive  or  dark  brown,  often  beautifully  mottled,  coarse-grained, 
brittle,  with  numerous  fine  medullary  rays,  more  than  30  in  the  quarter-inch, 
and  distinct  annual  rings  ;  prized  for  furniture,  polishes  well ;  used  in  Eamaon 
and  Nepal  for  housebuilding,  in  the  Penins.  for  carriage-work,  verandah  posts, 
and  made  into  drums.  Planted  at  Hindoo  shrines  ;  flowers  prized  on  account 
of  their  sweet  scent. 

Order  III.  ANONACEiE. 

Trees  or  shrubs,  with  alternate,  simple,  entire,  exstipulate  leaves. 
Flowers  bisexual,  rarely  unisexual  Sepals  3,  free  or  connate,  usually 
valvate.  Petals  6,  hypogynous,  biseriate,  usually  valvate  in  the  following 
genera,  the  3  inner  sometimes  wanting ;  deciduous.  Stamens  numerous ; 
filaments  short  or  none;  anthers  adnate,  2-celled,  commonly  extrorse. 
Ovaries  usually  numerous,  1-celled  ;  style  short  or  stigma  sessile.  Fruit 
of  one  or  more  1-  or  many-seeded  carpels,  dry  or  succulent,  often  stalked, 
rarely  united  into  a  fleshy  fruit  (Anona).  Seeds  large,  with  a  ruminate 
albumen ;  embryo  smalt — Gen.  Plant,  i.  20 ;  Royle  HL  59 ;  "Wight  HL 
i.  15. 

Petals  not  conform  to  sepals. 

Ripe  carpels  distinct,  one-seeded 1.  Polyalthia. 

Ripe  carpels  confluent  into  a  succulent  many-seeded  fruit  2.  Ahona. 
Outer  petals  conform  with  the  sepals ;  carpels  1-  many-seeded. 

Inner  petals  flat ;  ovules  1-4 3.  Miliusa. 

Inner  petals  saccate  at  base ;  ovules  numerous      ...  4.  Saocopstalum. 

1.  POLYALTHIA,  Blume. 

Flowers  usually  bisexual.  Sepals  3,  short.  Petals  6,  longer  than 
sepals.  Stamens  indefinite,  short,  cuneate,  closely  crowded  on  a  convex 
torus,  anther-cells  concealed  by  the  overlapping  connectives.  Ovaries 
numerous,  terminating  in  short  thick  styles ;  ovules  1-2.  Fruit  consist- 
ing of  one  or  numerous  one-seeded  carpels,  dry  or  fleshy,  on  long  stalks, 
inserted  on  the  pubescent  or  tomentose  torus. 

Glabrous  ;  leaves  lanceolate,  acuminate  ;  flowers  fascicled,  petals 

equal .       1.  P.  Umgifolia. 

Pubescent ;  leaves  oblong,  obtuse  or  acute  ;  flowers  solitary;  petals 
unequal,  pubescent ;  stalks  twice  the  length  of  berries     .  2.  P.  tuberwa. 

Pubescent ;  leaves  oblong-lanceolate,  acuminate  ;  flowers  solitary 
or  2-3 ;  petals  equal,  thick,  glabrous ;  stalks  more  than  twice 
the  length  of  berries       ...  ...       8.  P.  ceratoides. 

1.  P.  longifolia,  Benth.  &  H.  f. ;  Hook.  Fl.  Ind.  i.  62;  Bedd.  EL 
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Sylv.  t  38.— Syn.  Guatteria  longifolia,  Wall. ;  W.  &  A.  Prod*.  10 ; 
Wight  Ic.  t  1.  Uvaria  loiigifolia,  Lam. ;  Roxb.  Fl.  Ind.  ii.  664.  Sans. 
Devaddru.     Vern.  Asok,  Asokan,  Debdari,  Devidari. 

A  large  glabrous  tree ;  leaves  on  short  petioles,  long-acuminate,  undu- 
late, 5  to  8  in.  long,  pellucid-dotted,  glabrous,  shining.  Flowers  numer- 
ous, yellow  green,  on  long  slender  pedicels,  umbellate  on  short,  leafless, 
tuberculate  branchlets.  Sepals  broad-ovate.  Petals  equal,  linear-lanceo- 
late from  a  broad  base.  Carpels  ovoid,  £  in.  long,  on  stalks  about  J  in. 
long. 

Indigenous  in  Ceylon  ;  commonly  planted  in  avenues  along  roads  in  Bengal 
and  South  India ;  occasionally  in  North- West  India,  as  far  as  Hushiarpur. 
A  tall,  handsome,  shady  tree,  with  a  fine  straight  trunk,  attaining  a  girth  of 
6  ft  and  a  height  of  50  ft.,  with  a  close  symmetrical  head.  Evergreen  ;  flowers 
between  February  and  May ;  the  seed  ripens  in  July  and  August  Wood 
whitish  yellow,  fairly  close  and  even-grained.  The  cubic  foot  weighs  between 
30  and  40  lb. 

2.  P.  suberoaa,  Benth.  &  Hook.  f. ;  Hook.  FL  Ind.  L  65  ;  Bedd. 
Ic.  PL  Ind.  Or.  t.  56. — Syn.  Uvaria  mberosa,  Roxb.;  Cor.  PL  t  34 ;  Guat- 
teria suberosa,  Dun. ;  W.  &  A.  Prodr.  10.     Vern.  Bara  Chali,  Beng. 

A  shrub  or  small  tree ;  leaves  bifarious,  'nearly  sessile,  2-5  in.  long, 
oblong,  obtuse  or  acute,  glabrous,  pubescent  beneath  when  young. 
Flowers  pubescent,  small,  greenish  white,  on  long  slender  pedicels,  with  a 
linear  bract  below  the  middle,  mostly  solitary,  rarely  two,  on  short  woody 
tubercles.  Sepals  small,  triangular.  Petals  unequal,  the  three  outer 
ovate,  J  in.  long,  2-3  times  the  length  of  sepals,  the  three  inner  oblong 
\  in.  long.  Carpels  dry,  numerous,  globular,  size  of  a  pea,  on  stalks  about 
twice  their  length. 

Oudh  forests  (not  common),  Bengal,  South  India.  Evergreen ;  flowers  through- 
out the  year,  but  chiefly  in  April  and  May  ;  the  seed  ripens  in  Feb.  and  March. 
A  large  shrub  or  small  tree.  Bark  of  trunk  and  branches  often  with  a  thick 
rough  cork  layer.  Wood  close,  hard,  tough,  and  durable,  weighs  about  40  lb. 
per  cubic  ft. 

3.  P.  cerasoides,  Benth.  &  Hook.  fiL ;  Hook.  FL  Ind.  i.  63 ;  Bedd. 
Fl.  Sylv.  t  1. — Syn.  Uvaria  cerasoides,  Roxb.  Corom.  PL  t.  33 ;  Fl.  Ind. 
ii  666 ;  Guatteria  cerasoides,  Dun. ;  W.  &  A.  Prodr.  10.  Vern.  Hoom, 
Bombay. 

A  moderate-sized  or  large  tree.  Leaves  distichous,  short  -  petiolate, 
4-7  in.  long,  oblong-lanceolate,  acuminate,  glabrous  above,  pubescent 
beneath,  with  long  soft  hairs ;  main  lateral  nerves  6-8  pair,  prominent 
beneath,  with  shorter  intermediate  nerves.  Flowers  greenish  white, 
on  pedicels  £-1  in.  long,  solitary,  or  2-3  on  short,  lateral,  woody 
branchlets,  occasionally  with  1  or  2  small  leaves.  Sepals  broad-ovate, 
acuminate,  pubescent.  Petals  lanceolate,  thick,  glabrous,  i  in.  long.  Ber- 
ries numerous,  dark  red,  £  in.  diam.,  stalks  slender,  f  in.  long. 

South  India,  Western  Ghats,  Behar.  Flowers  Feb.  to  May.  Evergreen. 
Wood  prized  on  the  Western  Ghats,  where  the  Hoom  is  an  important  tree  of  the 
evergreen  forests  in  the  Sattara  district 
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2.  ANOKA,  Linn. 

Flowers  bisexual.  Sepals  3,  small,  valvate.  Petals  3  or  6.  Stamens 
indefinite,  crowded  round  a  hemispherical  torus,  top  of  connective  ovoid, 
overtopping  the  cells.  Carpels  united  into  a  large  fleshy  fruit,  with 
numerous  seeds  embedded  in  a  soft  pulp. 

1.  A.  squamosa,  Linn.;  Hook.  FL  Ind.  I  78;  Bot.  Mag.  t.  3095. 
— Custard-apple  (Sweet-sop  or  Sugar-apple  in  America).  Vern.  Ata, 
Bengal;  Sharif  a,  beMi,  North-West ;  Sitaphal,  Bandelkhand. 

Leaves  petiolate,  oblong  or  oblong-lanceolate,  2-3  in.  long,  glaucous  be- 
neath, pellucid-dotted,  with  a  peculiar  heavy  smell.  Flowers  solitary  or 
in  pairs,  on  pedicels  as  long  as  the  flower,  inserted  on  short,  leafless,  ter- 
minal or  extra-axillary  branchlets.  Sepals  triangular,  acute,  united  at  base. 
Petals,  3  exterior  an  inch  long,  lanceolate,  triquetrous,  thick  and  fleshy ; 
3  interior  minute  or  wanting.  .Fruit  large,  from  2  to  4  inches  across, 
yellowish  green,  embossed  with  prominent  oblong,  obtuse,  adnate  scales, 
filled  with  as  many  pulpy  cells  as  there  are  united  carpels,  some  abor- 
tive, the  rest  one-seeded,  all  radiating  from  the  central  conical  torus, 
from  which,  when  ripe,  the  pulp  readily  separates.  Seeds  oblong,  deep 
brownish  black,  with  a  pale  swelling  at  the  hilum. 

Indigenous  in  the  West  Indies,  but  completely  domesticated  over  a  great 
part  of  India  ;  cultivated  as  far  north  as  Gurdaspur  in  the  Panjab.  Almost 
wild  in  Central  Provinces  and  Bandelkhand  (near  old  forts),  and  in  swamps 
near  Burmdeo  in  the  Kamaon  Bhabar. 

A  shrub  or  small  tree  with  an  erect  short  trunk.  Nearly  evergreen  in  the 
Panjab  ;  the  new  leaves  appear  about  March.  Flowers  in  the  hot  season  ;  the 
fruit  ripening  from  July  to  Oct.  Chiefly  valued  for  its  fruit ;  seeds  acrid, 
fatal  to  insects. 

Other  species  cultivated  in  India :  Anona  muricata,  L. ;  Sour-sop  ;  Anona 
reticulata,  L. ;  Bullocks-heart  or  Custard-apple  of  the  West  Indies. 

3.  MILIUSA,  Leschenault. 

Flowers  bisexual  or  dioecious.  Sepals  3,  small  Petals  6,  3  outer 
minute,  conform  to  the  sepals,  3  inner  much  larger ;  estivation  valvate. 
Stamens  loosely  imbricated  on  a  cylindrical  torus ;  anthers  extrorse,  dis- 
tinct, attached  to  a  thick  connective  which  scarcely  overtops  the  cells. 
Ovaries  numerous,  style  oblong ;  ovules  one  or  two,  rarely  more. 

1.  M.  velutina,  H.  f.  <fc  Th.— Tab.  II— Bedd.  FL  Sylv.  t.  37 ; 
Bedd.  Ic  PL  Ind.  Or.  t.  87 ;  Hook.  FL  Ind.  L  87.— Syn.  Uvaria  viHosa, 
Roxb.  FL  Ind.  ii  664.  Vern.  Gidar-rukh,  gunya,  god-sal,  dom-sdl, 
N.W.P. ;  Bari  Kari,  Kajrauta,  Kharrei,  Oudh;  Kari,  C.P. ;  Thabutgyi, 
Burm. 

Young  branches,  leaves,  and  flowers  densely  tomentose.  Leaves  on 
short  petioles,  ovate  or  oblong  with  cordate  base,  softly  tomentose  or  pu- 
bescent on  both  sides,  softly  ciliate,  3  to  6  inches  long.  Flowers  greenish 
yellow,  on  slender  pedicels  2-4  in.  long,  in  lax  %-  to  6-flowered  racemes  on 
peduncles  \-\  in.  long.  Sepals  and  3  outer  petals  small,  ovate  ;  3  inner 
petals  three  times  their  length,  broad-ovate,  outside  densely  tomentose, 
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inside  smooth,  dark  brown.     Fruit  consisting  of  a  number  of  black  dry 
berries,  £  in.  long,  1-  or  2-seeded,  on  short  stalks. 

Burma,  Bengal,  Orissa,  Northern  Circare,  Central  Provinces,  Oudh.  Along 
the  base  of  the  Himalaya  to  the  Gauges,  ascending  to  1500  ft.  Deciduous ; 
bare  of  foliage  for  great  part  of  the  hot  weather,  the  new  leaves  appearing  in 
April.  Flowers  from  March  to  May;  the  fruit  ripens  in  June  and  July, 
remaining  long  on  the  tree. 

A  middle-sized  tree,  with  an  erect  short  trunk  to  4  ft.  girth  ;  in  Burma  a 
large  tree.  Bark  of  trunk  nearly  1  inch  thick,  rough  with  cracks,  and  tesse- 
lated  in  subquadrangular,  thick,  grey,  exfoliating  scales.  Heart-  and  sap  wood 
not  distinct,  sulphur  yellow  when  fresh,  light  brown  when  old,  with  shining, 
hard,  medullary  rays.  The  seasoned  wood  weighs  from  40  to  50  lb.  per  cubic 
foot ;  easily  worked  and  durable,  but  liable  to  warp ;  used  for  small  beams, 
cart-poles,  yokes,  agricultural  implements,  spear-shafts,  and  oars. 

4.  SACCOPBTAIiUM,  Bennett. 

Trees.  Flowers  bisexual.  Sepals  3,  small,  valvate.  Petals  6,  valvate 
in  2  series ;  the  3  outer  small,  conform  to  the  sepals  ;  the  inner  much 
larger,  saccate  at  the  base,  erect  or  conniving.  Stamens  loosely  imbricate 
round  a  subglobose  torus ;  anthers  extrorse,  distinct,  adnate  to  a  thick  con- 
nective, which  overtops  the  cells.     Ovaries  numerous,  ovules  6  or  more. 

1.  S.  tomentosum,  H.  f.  &  Th. ;  Hook.  Fl.  Ind.  i.  88.— Syn.  Uvaria 
tomentosa,  Roxb.  Cor.  PI.  t.  35  ;  Fl.  Ind.  ii.  667 ;  W.  &  A.  Prodr.  8. 
Vern.  Karri,  Oudh ;  Hoomy  Bombay. 

A  large  tree.  Young  shoots  clothed  with  soft  silky  tomentum.  Leaves 
elliptic  or  ovate-oblong,  6-12  in.  long,  on  short  petioles  barely  \  in.  long, 
pubescent  beneath,  nearly  glabrous 'and  somewhat  rough  above.  Flowers 
greenish  yellow  with  a  broad  streak  of  brown,  in  leaf-opposed  or  subter- 
minal  2-4-flowered  cymes,  on  short  peduncles,  \-\  in.  long.  Pedicels 
slender,  2-3  in.  long.  Sepals  and  outer  petals  nearly  equal,  lanceolate, 
\  in.  long,  inner  petals  ovate-oblong,  obtuse,  §  in.  long.  Flowers  and 
pedicels  clothed  with  soft  silky  down.  Carpels  purple,  tomentose,  3  or 
more,  globose,  1  in.  diam.,  3-4-seeded,  on  stalks  \\  in.  long. 

Oudh  forests,  Nepal  Terai  adjoining  Oudh,  Goruckpur,  Behar,  Orissa.  Ever- 
green forests  of  the  Western  Ghats.  Leaves  are  shed  in  March,  turning 
orange  yellow  before  falling,  renewed  April,  flowers  with  the  young  leaves. 
Fruit  June. 

In  Oudh  attains  50  ft.  with  an  erect  short  trunk,  5-6  ft.  girth,  often  gnarled 
and  knotty  from  lopping.  Bark  1  in.  thick,  brown  or  black,  cracked  and  fur- 
rowed. Wood  yellow,  like  that  of  Nauclea  cordifolia  ;  cracks  in  seasoning  ; 
used  (in  Oudh)  for  huts  and  cattle-sheds  ;  reckoned  as  a  good  timber  on  the 
Western  Ghats,  where  it  is  called  by  the  same  name  as  Folyalthia  cerasoides, 
which,  however,  has  one-seeded  berries.    Leaves  used  as  cattle-fodder. 

S.  Umgiflorum,  Hf.  &  Th. ;  Hook.  Fl.  Ind.  i.  88.  Eastern  Bengal.  Has 
solitary  flowers  on  short  pedicels  \  in.  long,  and  long  pointed  petals  \\  in. 
long. 

Order  IV.    MENISPERMACEJE. 

Climbing  or  twining,  rarely  erect  shrubs.  Leaves  alternate,  entire  or 
lobed,  usually  palminerved,  exstipulate.    Flowers  small,  dioecious  or  poly- 
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gamous.  Sepals  commonly  6,  free,  the  outer  3  often  minute.  Petals 
commonly  6,  or  wanting.  Male  flowers  :  stamens  commonly  6,  opposite 
to  petals,  rarely  fewer  or  more  ;  anthers  2-4-celled,  frequently  extrorse  or 
dehiscing  laterally.  Female  flowers :.  carpels  free,  distinct,  3,  rarely  1 
or  more  than  3 ;  ovules  solitary.  Eipe  carpels  generally  drupaceous,  the 
seed  enclosed  in  the  woody  or  coriaceous  endocarp,  usually  curved  or  re- 
niform,  with  or  without  albumen,  the  radicle  pointing  towards  the  scar 
of  the  style,  which  is  often  near  the  base  of  the  fruit — Gen.  PL  i  30; 
Royle  I1L  61 ;  Wight  BL  i.  19. 

Sepals  6;  anthers  sessile  on  a  stout  central  column ;  drapes  subglob- 
ose  on  a  stout  8- fid  gynophore;  style  near  the  base  ;  endocarp 

hard,  woody 1.  Anamibta. 

Sepals  6  ;  stamens  free ;  ovaries  3-12. 
Drupes  with  scar  of  style  near  the  apex,  anthers  bilocular, 

dehiscing  longitudinally 2.  TiNOSPORA. 

Drupes  with  scar  of  style  near  the  base. 

Dry  fruit  circular,  compressed,  strongly  tubercled,  anthers 

4-lobed,  dehiscing  transversely 8.  Cooculus. 

Dry  fruit  obovate-oblong,  not  tubercled,  anthers  2-lobed, 

dehiscing  longitudinally 4.  Tiliacoba. 

Male  flower :  sepals  4,  petals  connate  into  a  4-lobed  cup;  stamens 
monadelphous ;  female  flowers  in  the  axils  of  large  leafy  bracts; ' 
drupes  with  scar  of  style  near  the  base ;  dry  fruit  circular, 
strongly  tubercled 5.  Cissampklos. 

1.  ANAMTRTA,  Colebrooke. 

1.  A.  Oocculus,  W.  &  A.  Prodr.  446. —  Syn.  MenUpermum  Cocculus, 
linn,  j  Koxb.  FL  Ind.  iii  807.      Vern.  Kdkmari. 

A  glabrous  climbing  shrub,  bark  corky.  Leaves  coriaceous,  cordate  or- 
ovate,  blade  4-8  in.  long,  petiole  2-6  in.  Flowers  greenish,  in  long  pen- 
dulous panicles.  Sepals  6,  with  two  small  adpressed  bracts ;  petals  none. 
Anthers  numerous,  2 -celled,  on  the  top  of  a  thick  central  column. 
Carpels  3  on  a  stout  trifid  gynophore  \  in.  long.  Drupes  subglobose,  £  in. 
diam.,  black,  glabrous.     Seed  globose,  enclosing  the  intruded  endocarp. 

South  India.  Eastern  Bengal,  Oudh  forests  (R.  Th.,  but  I  have  not  seen 
specimens).  The  Cocculus  berries  are  bitter,  used  in  India  to  intoxicate  and 
poison  fish,  and  in  England  to  adulterate  beer. 

2.  TINOSPOBA  Miers. 
1.  T.  cordifolia,  Miers ;  Hook.  FL  Ind.  i.  97.— Syn.  Oocculus  cordi- 
folius,  DC. ;  W.  &  A  Prodr.  12 ;  Wight  Ic.  t  485,  486.     Menisper- 
tnum  cordifolium,  Willd. ;  Koxb.  FL  Ind.  iii  811.     Vern.  Batindu,  Pb. ; 
Oidwail,  Bombay. 

A  glabrous,  climbing,  succulent  shrub,  bark  corky.  Leaves  cordate, 
acute  or  acuminate,  blade  2-4  in.  diam.,  petiole  l£-3  in.  Flowers 
small  yellow,  in  long  slender  racemes,  male  flowers  fascicled,  female 
flowers  usually  solitary.  Sepals  6.  Petals  6,  half  the  length  of  sepals, 
wedge-shaped.  Filaments  6,  thick,  clavate,  the  2  anther-cells  obliquely 
adnate  to  the  top.     Ovaries  3.    Drupes  1-3,  red,  succulent,  plane-convex, 
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size  of  a  small  cherry,  with  glutinous  pulp,  scar  of  style  near  the  top.     En- 
docarp  kidney-shaped,  albumen  ruminate. 

Common  in  hedges  in  most  parts  of  India.  Fl.  H.S.RS.  Long  filiform 
roots  from  the  branches.  Used  in  native  medicine.  Sold  in  the  bazaars  as 
Grilo,  Pb. ;  Gtdoy  Bombay ;  Guluncha,  Bengal. 

3.  COCCULUS,  DC. 

Male  flowers :  sepals  6,  biseriate  ;  petals  6,  shorter  than  sepals,  concave, 
embracing  the  stamens ;  anthers  terminal,  subglobose.  Female  flowers  : 
sepals  and  petals  similar  to  those  of  male  flowers,  stamens  sterile  or  none, 
carpels  3.  Drupes  circular,  compressed,  generally  3,  scar  of  style  on  the 
inner  side  near  the  base,  endocarp  tuberculate,  horseshoe-shaped. 

A  small  tree  ;  leaves  lanceolate,  glabrous ;  flowers  in  long  axillary 

panicles 1.  C.  laurtfolius. 

A  climbing  shrub  ;  leaves-glabrate,  linear-oblong  or  trapezoid  ; 
flowers  axillary,  male  sessile  fascicled,  female  solitary  short- 
pediculate  .     2.  C.  Lcccba. 

A  climbing  shrub ;  leaves  villous,  ovate-oblong,  male  flowers  in 

short  panicles,  female  1-3  on  short  axillary  panicles      .        .     8.  C.  vUlotus. 

1.  0.  laurifoliufl,  DC. ;  Hook.  FL  Ind.  i.  101. — Syn.  Menispermum 
laurifoltum,  Roxb.  FL  Ind.  iiL  815.  Vern.  Parura,  Pb. ;  Tilpara, 
hikra,  dal  chini,  N.W.P. 

Leaves  lanceolate,  3-5  in.  long,  short-petiolate,  entire,  3-nerved, 
coriaceous,  shining,  dark  green  when  young,  light  green  when  old,  paler 
beneath.  Flowers  numerous,  small,  in  long  branched  panicles,  axillary  or 
in  the  axils  of  Mien  leaves ;  axis  of  panicle  frequently  bearing  1  or  2 
leaves. 

Outer  Himalaya  from  the  Ravi  to  Nepal,  ascending  to  5000  ft.  An  erect 
shrub,  often  a  considerable  tree,  with  a  short,  erect,  straight  trunk,  spreading 
branches,  and  fine  shining  bright-green  foliage. 

2.  0.  Leaba,  DC. ;  Hook.  FL  Ind.  i.  102.— Syn.  C.  glaber,  W.  &  A. 
Prodr.  13.     Vern.  Vallur,  illar,  billar,  Pb. 

A  climbing  shrub,  often  with  a  stem  3-4  ft.  girth ;  branchlets  pubescent. 
Leaves  glabrate  or  glabrous,  oblong  or  trapezoid,  entire  or  lobed,  J-l  J-  in. 
long.  Male  flowers  on  short  pedicels,  in  axillary  panicles ;  female  flowers 
solitary,  on  slender  axillary  peduncles  J  in.  long.     Drupe  £  in.  diam. 

Dry  and  arid  regions  of  India.  Panjab,  Sindh,  Dekkan,  Afghanistan,  Arabia. 
Dry  regions  of  Africa.    Fl.  throughout  the  year. 

3.  0.  villosus,  DC. ;  Hook.  EL  Ind.  i.  101.— Syn.  Menispermum  hir- 
txUum,  Linn. ;  Roxb.  FL  Ind.  i.  814.    Vern.  Karsdne,  Oudh. 

A  climbing  undershrub ;  branchlets,  leaves,  and  inflorescence  villous  with 
greyish  tomentum.  Leaves  ovate  or  ovate-oblong,  obtuse,  often  mucronate, 
1-3  in.  long.  Male  flowers  in  axillary  panicles,  1-1  £  in.  long,  often  with  1 
or  2  leaves.  Female  flowers  1-3  on  axillary  pedicels  £-£  in.  long.  Drupes 
1-3,  dark  purple,  £  in.  diam. 
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Common  in  the  plains  and  lower  hills  of  most  parts  of  India.  Tropical  Africa. 
Fl.  Feb.,  March.  The  juice  of  the  ripe  berries  makes  a  durable  bluish-purple 
ink.  The  leaves  rubbed  in  water  thicken  into  a  green  jelly.  Boots  and  leaves 
used  in  native  medicine. 

4.  TILIACOBA,  Colebrooke. 

1.  T.  racemosa,  Colebrooke;   Hook.  FL  Ind.  i  99.— Syn.  Cocctdus 
acuminatus,  W.  &  A.  Prodr.  12.    Menispermum  polycarpon,  Roxb.  FL. 
Ind.  iii.  816.    Vern.  TUiakoru,  Beng. ;  Karwant,  karraidh,  rangoe,  Oudh. 

A  large  climber,  with  entire,  coriaceous,  glabrous,  ovate,  acuminate 
leaves,  blade  3-6  in.,  petiole  1  in.  long.  FL  yellow,  dioecious  or  polygam- 
ous, in  axillary  raceme-like  panicles  6-12  in.  long,  with  branches  1  in. 
long,  bearing  either  one  female,  or  3-7  male  flowers.  Sepals  6,  in  two 
series,  the  outer  much  smaller.  Petals  6,  minute.  Stamens  6,  ovaries 
3-12,  styles  short.  Drupes  3-12,  compressed,  obovoid,  £  in.  long,  stalked, 
style-scar  near  the  base,  endocarp  thin,  crustaceous.  Seed  hooked,  albumen 
oily,  ruminate.     Cotyledons  linear,  fleshy. 

Oudh  forests,  Bengal,  Orissa,  Concan,  Ceylon.  Fl.  most  part  of  the  vear. 
Fruit  ripe  March.  Evergreen,  enveloping  the  tallest  forest- trees  in  its  dense 
dark-green  foliage.  The  long  flexible  branches  are  used  for  thatching  and 
basket-work. 

5.  CISSAMPELOS,  Linn. 

Mostly  climbers  with  peltate  leaves.  Male  flowers  cymose,  tetra- 
merous,  petals  connate  into  a  4-lobed  cup.  Stamens  monadelphous, 
anthers  united  into  a  peltate  disc,  dehiscing  round  the  margin.  Female 
flowers  racemose,  crowded  in  the  axils  of  large  leafy  bracts;  perigonium  of 
1  or  2  lateral  scales.  Carpel  one  with  a  short  trifid  or  tridentate  style. 
Drupe  circular,  style-scar  near  the  base ;  endocarp  horseshoe-shaped,  com- 
pressed, tubercled  on  the  back.     Seed  curved. 

1.  0.  Pareira,  Linn. ;  Hook.  FL  Ind.  i.  103. — Syn.  C.  convolvulacea, 
Willd.  ;  W.  &  A.  Prodr.  14;  Roxb.  FL  Ind.  iii.  842.  Vern.  Katori,  par- 
bik,  pataki,  tikri,  Pb. ;  Dakh-nirbisi,  N.W.P.  ;  Harjeiori,  Oudh. 

A  climbing  undershrub,  with  a  short  stem,  throwing  out  long  herbaceous 
twining  branches,  generally  covered  with  grey  tomentum.  Leaves  pel- 
tate, broad-ovate  or  reniform.  Male  flowers  in  axillary  usually  branched, 
and  corymbose  racemes,  with  few  small  bracts.  Female  flowers  on  elon- 
gate, generally  simple  racemes,  with  numerous,  broad,  alternate,  foliaceous 
bracts,  and  several  1 -flowered  pedicels  in  their  axils. 

Common  in  most  parts  of  India,  in  the  north-west,  along  the  foot* of  the 
Himalaya,  as  far  west  as  the  Jhelum  river,  but  not  in  the  arid  parts  of  the 
Panjab  and  Sindh.  FL  March-Oct  Leaves  and  root  used  medicinally.  A  plant 
of  very  wide  distribution.  Also  in  tropical  America,  where  it  yields  the 
Radix  Parcirce  of  druggists,  and  in  tropical  Africa. 

The  structure  of  the  wood  of  Menispermacese  is  remarkable,  and  differs  in 
several  respects  from  the  wood  of  other  dicotyledons.  The  vascular  bundles 
of  a  young  branch  (which  in  most  dicotyledons  unite  and  form  concentric 
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rings  of  wood  and  liber)  generally  remain  distinct  in  Menispermacese,  and  are 
separated  by  broad  radial  masses  of  cellular  tissue,  corresponding  to  the  medul- 
lary rays  of  ordinary  wood.  After  some  time  these  original  wood  fascicles  cease 
growing,  and  in  the  cortical  cellular  tissue  exterior  to  the  liber  originates  a 
second  circle  of  bundles,  similar  to  the  first  formed,  excepting  in  the  absence 
of  spiral  vessels.  After  these  bundles  have  attained  full  development,  they 
in  turn  cease  to  grow,  and  a  third  circle  forms  in  the  cellular  tissue  of  the 
bark,  and  so  on.  There  is  great  variety  in  the  wood  structure  of  the  genera  of 
this  family. 

Ordeb  V.   BERBEBIDEJE. 

Usually  shrubby,  sometimes  climbing,  glabrous  plants.  Leaves  simple 
or  compound,  stipules  rare.  Sepals  and  petals  free,  hypogynous,  very 
caducous,  usually  trimerous,  2-4-seriate.  Stamens  hypogynous,  4-6  (rarely 
8),  opposite  the  petals,  anthers  adnata,  erect,  dehiscing  by  2  revolute  or 
ascending  valves  or  by  lateral  or  dorsal  slits.  Carpels  1-3,  rarely  more, 
oblong,  ovules  usually  indefinite.  Seeds  with  a  copious,  dense  albumen. 
—Gen.  PL  L  40 ;  Koyle  UL  62  ;  Wight  I1L  i  22. 

Erect  shrubs ;  flowers  bisexual;  one  carpel     .  .1.  Bbrbbris. 

Climbing  shrubs ;  flowers  unisexual ;  carpels  3  .2.  Holboellia. 

1.  BEEBEEIS,  Linn. 

Spiny  shrubs  with  yellow  wood,  yellow  flowers  and  fasciculate  leaves, 
the  leaves  of  elongate  shoots  often  reduced  to  simple  or  3-7-forked  spines. 
Sepals  6,  with  2-3  adpressed  bracts,  imbricate  in  2  series.  Petals  6,  in 
2  series,  imbricate.  Stamens  6,  free,  anther-cells  opening  by  recurved 
valves.  Stigma  peltate,  sessile,  or  on  a  short  style.  Fruit  a  berry  with  few 
seeds.     Albumen  fleshy,  embryo  straight. 

Leaves  simple,  membranous  or  thinly  coriaceous,  not  lactulose, 

serrate,  serratures  equal,  cuspidate  ;  stigma  sessile      .        .     1.  B.  vulgaris. 

Leaves  simple,  obovate  or  oblanceolate,  coriaceous,  not  lacunose, 
entire,  or  with  large  spinescent  serratures ;  flowers  on  com- 
pound racemes ;  stigma  small,  on  a  short  style     .        .        .     2.  B.  arutata. 

Leaves  simple,  narrow,  lanceolate  or  oblanceolate,  coriaceous,  not 
lacunose,  entire  or  spinose-dentate ;  flowers  pale,  small,  on 
corymbose  racemes ;  style  distinct 8.  B,  Lycium. 

Leaves  simple,  obovate  or  orbicular,  coriaceous,  hard,  lacunose, 
reticulate,  entire  ;  or  with  large,  distant,  spinescent  teeth  ; 
flowers  fasciculate  or  in  short  racemes  ;  style  distinct  .     4.  B.  asiatica. 

Leaves  imparipinnate,  leaflets  2-12  pair 5.  B.  nepalensis. 

1.  B.  vulgaris,  Linn. ;  Hook.  EL  Ind.  i.  109;  Hook.  8tud.  Fl.  13. 
— Barberry.    Vern.  zirishJc,  Pb. 

An  erect,  spinous  shrub.  Leaves  deciduous,  membranous,  or  thinly  co- 
riaceous, serrate  with  equal  spinulose  teeth,  generally  fasciculate  on  short 
lateral  brancnlets,  in  the  axil  of  a  3-7-forked,  rarely  simple  spine,  on  a 
thick  broad  base.  The  leaves  vary  exceedingly  from  oblanceolate,  cun- 
eate,  or  obovate,  to  broadly  ovate.  Flowers  in  racemes,  elongated  or  shortly 
corymbose,  on  the  short  leaf-bearing  branchlets.  Berry  ovoid-oblong  or 
ovoid,  red  or  black  when  ripe,  terminated  by  the  broad  sessile  stigma. 
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Western  Himalaya  8000-12,000  ft.,  eastward  as  far  as  Nepal,  Western  Tibet, 
Afghanistan,  and  Beluchistan,  Europe,  North  and  West  Asia.  FL  March, 
ApriL  The  pleasantly  acid  berries  of  this  and  some  of  the  following  species 
are  dried  and  imported  from  Afghanistan  nnder  the  name  of  zirisJik-tursh  (sour 
currants). 

B.  Kunawarensis,  Boyle  111.  64,  may  belong  to  this  species. 

2.  B.  aristata,  DC;  Hook.  FL  Ind.  i.  110.  — Syn.  B.  tinctoria, 
Leschenault ;  W.  &  A.  Prodr.  16 ;  Wight  HL  t.  8.  Vern.  Chitra,  chotra, 
totar,  N.  W.P.  The  following  names  probably  apply  to  this  and  the  two 
following  species  in  the  Panjab  Himalaya :  Surrdu,  wmlu,  kemal,  kemluy 
kamla,  kasmal,  kammal,  tutrum,  chitra. 

An  erect,  spinous  shrub.  Leaves  more  or  less  persistent,  coriaceous, 
obovate  or  oblanceolate,  entire,  or  with  few,  large,  distant,  spinescent 
teeth,  fasciculate  on  very  short  lateral  branchlets,  in  the  axil  of  a  trifid 
or  simple  spine  with  a  broad  base.  Flowers,  in  compound  racemes, 
pedicels  often  fasciculate.  Berries  often  thickly  covered  with  glaucous 
bloom,  cylindrical,  tapering  into  a  short  style  terminated  by  a  small  sub- 
globose  stigma. 

Outer  Himalaya  6000-10,000  ft.,  from  the  Sutlej  to  Bhutan.  Mountains  ot 
South  India  and  Ceylon.  FL  May-April.  Hardy  in  England.  The  root  of 
this  and  the  two  following  species  (darhald,  darchob),  and  the  dried  extract 
(rasauty  rusot,  rasut),  are  used  in  native  medicine,  and  highly  prized  in 
ophthalmia.    The  wood  is  used  as  fuel 

3.  B.  Lycium,  Eoyle ;  Hook.  FL  Ind.  L  110.— Vern.  Kushmtd,  N.-W.P. 

A  rigid,  erect,  spinous  shrub;  bark  white.  Leaves  simple,  narrow,  lanceo- 
late or  oblanceolate,  coriaceous,  mucronate,  generally  entire,  bright  green 
above,  glaucous  beneath,  with  prominent,  lax,  reticulate  veins,  fasciculate 
on  short  tuberculate  branchlets  in  the  axils  of  trifid  spines  on  a  broad 
base.  Flowers  pale,  small,  on  elongate  racemes.  Berries  violet,  ovoid ; 
stigma  capitate,  on  a  distinct  style. 

Outer  North-West  Himalaya  3000-9000  ft.,  from  Hazara  to  QarhwaL  FL 
ApriL    Chiefly  employed  in  Sirmore  and  Garhwal  for  making  rusot  (Royle). 

4.  B.  asiatica,  Roxb.  FL  Ind.  ii  182 ;  Hook.  FL  Ind.  i.  110. 

A  stout,  erect,  spinous  shrub  ;  bark  pale.  Leaves  simple,  fasciculate,  on 
short  tuberculate  branchlets,  often  \  in,  long  in  the  axils  of  short  trifid 
spines,  which  are  often  wanting ;  obovate  or  orbicular,  hard,  coriaceous, 
white  beneath,  with  strong  reticulate  venation,  lacunose  between  the 
veins,  subentire,  or  with  large,  distant,  spinescent  teeth.  Flowers  in  short 
corymbose  racemes.  Berries  large,  ovoid  or  often  subglobose,  red  or  black, 
glaucous  ;  stigma  capitate  on  a  distinct  style. 

Outer  Himalaya  3000-7500  ft.,  Garhwal,  Bhutan,  Afghanistan.  Parisnath 
in  Behar.    FL  March,  ApriL    The  berries  are  eaten. 

5.  B.  nepalensifl,  Spreng. ;  Hook.  EL  Ind.  I  109.— Syn.  B.  Leschen- 
auUii,  WalL  ;  W.  &  A.  Prodr.  16 ;  Wight  Icones  t.  940 ;  Mahania 
Nepalemis,  DC.     Vern.  Amudanda,  chiror,  Pb. 
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An  evergreen  shrub  3-6  ft.  high.  Leaves  coriaceous,  shining,  impari- 
pinnate,  from  6-18  inches  long.  Petiole  stiff,  articulate  at  the  insertion 
of  the  leaflets,  broad-sheathing  at  the  base,  with  2  subulate  stipules. 
Leaflets  2-12  pair,  ovate  or  lanceolate,  often  falcate,  spinous -serrate; 
the  neap  pair — the  base — often  smaller  and  suborbicular.  Upper  leaves 
reduced  to  sheathing  bracts.  Flowers  on  long  erect  racemes,  several  to- 
gether near  the  ends  of  branches.  Bracteoles  coriaceous,  oblong  or  broadly 
ovate.     Berry  oblong  or  globose,  dark  blue  or  purple. 

Outer  Himalayan  ranges,  6000-8000  ft.,  from  the  Ravi  to  Bhutan,  Khasia 
hilla,  Burma,  ana  the  Nilgherries.  Bark  soft,  corky,  wood  yellow,  with  fine 
medullary  rays  and  light-coloured  blotches  between.    The  fruit  is  eaten. 

2.  HOLBOELLIA,  Wall. 
1.  H.  latifolia,  Wall.  Tent.  FL  Nep.  t.  16.     Hook.  EL  Ind.  i.  108. 

A  climbing  shrub ;  stem  with  corky  bark,  wholly  glabrous.  Leaves 
3-9-foliolate,  leaflets  3-6  in.  long,  petiolulate,  ovate-lanceolate  or  linear, 
acuminate.  Flowers  monoecious,  in  lateral  sessile  corymbs,  purplish 
green,  sweet-scented.  Sepals  6,  2-seriate,  the  outer  valvate.  Petals  6, 
minute.  Stamens  6.  Ovaries  3 ;  fruit  of  1-3  many-seeded  oblong  berries 
2-3  in.  long. 

Himalaya,  Kamaon  to  Assam,  ascending  to  9000  ft  Khasia  hills.  FL  April, 
May.  H.  angustifolia,  Wall.,  ib.  t.  17,  is  a  variety  with  linear-lanceolate 
leaves. 

Order  VI.    CAPPABIDEiE. 

Herbs,  shrubs,  or  trees,  with  alternate  leaves.  Flowers,  with  rare  ex- 
ceptions, bisexual  Sepals  4,  rarely  3  or  5,  free  or  connate.  Petals  gener- 
ally 4.  Stamens  almost  always  more  than  4,  often  indefinite,  hypogynous, 
inserted  at  the  base  of  a  long  or  short  gynophore ;  anthers  2-celled,  versa- 
tile, generally  on  long  slender  filaments.  Ovary  often  stipitate,  style 
short  or  stigma  sessile.  Ovules  indefinite  on  2-6  parietal  placentas.  Fruit 
syncarpous,  either  more  or  less  fleshy,  or  a  dry,  mostly  elongated,  capsule. 
Seeds  in  most  cases  without  albumen ;  embryo  incurved ;  cotyledons  con- 
volute or  folded,  rarely  plane,— Gen.  Plant.  i.  103 ;  Koyle  111.  72 ;  Wight 
HL  L  33. 

8pinescent  shrubs  or  small  trees ;  leaves  simple  ;  petals  not  clawed, 

imbricate  in  bud 1.  Capparis. 

An  unarmed  tree ;  leaves  trifoliolate  ;  petals  long-clawed ;  open  in 

bud 2.  Crat^va. 

1.  CAPPAKIS,  Linn. 

Shrubs,  rarely  trees,  generally  with  stipular  thorns,  young  parts  often 
with  caducous  tomentum.  Leaves  simple.  Sepals  4,  usually  free.  Petals 
4,  seesile,  imbricate.  Stamens  indefinite ;  filaments  slender,  filiform,  in- 
serted on  the  torus  at  the  base  of  the  long  gynophore.  Ovary  stipitate, 
generally  one-celled.  Fruit  stalked,  with  many  seeds  embedded  in  a  soft 
or  dry  pulp. 
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Leaves  linear,  minute  ;  older  branches  leafless  ;  flowers  brownish 

red 1.  C.  aphylla. 

Leaves  ovate  or  elliptic ;  flowers  wnite  or  rose-coloured. 

Flowers  solitary,  large ;  fruit  1-3  in.  long        .        .        .         .  2.  C.  spinosa. 

Flowers  2-4,  supra-axillary,  large  ;  fruit  1-1 J  in.  diara.     .  3.  C.  horrida. 

Flowers  corymbose,  small ;  fruit  \  in.  diam.  .  4.  C.  sepiaria. 

1.  0.  aphylla,  Roth.— Tab.  Ill— W.  &  A.  Prodr.  27 ;  Hook.  Fl. 
Ind.  i  174. — Syn.  Sodada  decidna,  Forakal;  Capparis  Sodada,  R  Br., 
Boissier  FL  Orient  i.  419.  Vern.  Karil,  Kari,  Pb.  N.W.P. ;  Kind, 
Sindh ;  Sodada,  Arab. 

Glabrous.  Leaves  on  young  shoots  only,  caducous,  sessile,  linear-subul- 
ate, mucronate,  J  in.  long,  occasionally  spathulate,  varying  to  i  in.  long ; 
stipules  thorny,  nearly  straight,  brown.  Flowers  brownish  red  or  scarlet, 
corymbose,  corymbs  nearly  sessile.  Sepals  unequal;  the  anterior  outer  sepal 
larger  and  deeply  concave.  Petals  ovate,  longer  than  sepals,  scarlet. 
Stamens  8-20 ;  filaments  long,  filiform.  Ovary  on  slender  gynophore  aa 
long  as  stamens ;  style  subulate.  Fruit  globose  or  ovoid,  £-|  in.  diam. ; 
red  when  ripe ;  on  a  gynophore  1  in.  in  length. 

Common  in  dry  places  and  on  stony  hills  throughout  the  Panjab,  Sindh, 
and  Raj pu tana,  Bandelkhand,  the  Central  Provinces,  Guzerat,  the  Dekkan, 
and  occasionally  as  far  south  as  Tinuevelly.  Flourishes  in  the  driest  deserts 
of  North- West  India,  frequently  associated  with  Prosopis  spicigera  and  the 
Scdvadoras.    Extends  westward  as  far  as  Arabia,  Egypt,  and  Nubia. 

New  leaves  on  young  shoots  Nov.  to  March.  Fl.  March,  April,  sometimes 
as  late  as  June ;  the  bushes  often  crowded  with  the  conspicuous  brilliant  scar- 
let blossoms. 

Generally  a  scrubby  bush,  but  under  favourable  circumstances  a  small  tree, 
rarely  20  ft  high,  with  a  short,  erect  trunk,  often  4-5  ft.,  rarely  7-8  ft.  girth* 
Branches  numerous,  divaricating,  forming  a  depressed  subglobose  crown  of 
dark-green  colour ;  branches  occasionally  flattened  into  horny  ribbons.  Boots 
immense,  spreading  deep  and  wide.  The  natural  reproduction  and  propaga- 
tion of  this  tree  should  be  studied  ;  it  is  stated  that  it  has  never  been  raised 
by  hand  from  seed  or  cuttings.  Bark  of  trunk  \  inch  thick,  dark  grey,  fur- 
rowed with  deep  irregular  longitudinal  and  diagonal  cracks. 

Wood  with  more  or  less  distinct  annual  rings,  whitish  or  light  yellow,  close- 
even-grained,  tough,  weighs  about  54  lb.  per  cubic  foot,  when  seasoned.  It  is 
bitter,  and  is  not  touched  by  white  ants.  Used  for  small  beams  and  rafters  in 
roofs  ("in  Sindh  for  the  knees  of  boats),  for  oil-mills  and  agricultural  implements. 
As  fuel,  it  answers  well  for  brick-burning ;  for  locomotives,  it  must  be  mixed 
with  other  wood.    Burns  off  quickly  with  much  flame,  and  leaves  much  ash. 

The  flower-buds  (pan)  are  used  as  pickle  in  Sindh,  the  unripe  fruit  is  cooked 
and  eaten  ;  both  the  ripe  and  unripe  fruit  are  prepared  with  salt  and  pepper 
into  a  bitter-tasted  pickle  which  is  exported  into  Hindustan. 

2.  0/ spinosa,  Linn. ;  Hook.  FL  Ind.  i.  173;  Boissier  Fl.  Orient  L 
420. — Syn.  C.  obovata,  Royle;  Jacq.  Voy.  Bot.  t.  21.  C.  Murrayana, 
Graham ;  Wight  Ic  t  379.  Caper  plant.  Vern.  Kabbar,  Arab. ;  Kabarra, 
Afg. ;  Kdbra,  Tibet ;  Kaur,  kiari,  kakri,  kander,  taker,  ber,  bardri,  bauri, 
bassar,  Pb. ;  Kalvdri,  Sindh. 

Glabrous,  but  the  young  parts  frequently  covered  with  a  white  yellowish 
or  greenish,  soft,  and  caducous  tomentum  ;  armed  with  recurved  or 
nearly  straight  stipular  spines.     Leaves  petiolate,  broad -ovate  or  obo- 
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vate,  retuse  or  entire,  mucronate,  thick,  glabrous  or  glabrate.  Flowers 
large,  1-3  in.  across,  white,  solitary,  axillary,  on  a  pedicel  equal  to  or 
longer  than  the  lea£  Sepals  unequal,  ovate,  obtuse,  concave.  Petals 
obovate,  unguiculate,  undulate,  longer  than  calyx,  at  first  pure  white, 
then  pink  and  purplish-red  as  they  fade.  Stamens  numerous,  longer 
than  petals;  filaments  slender,  purple.  Ovary  on  a  slender  filiform 
gynophore  as  long  as  stamens ;  nectariferous  glands  at  the  base  of  gyno- 
phore. Fruit  oblong,  1-3  in.  long,  on  a  strong  gynophore,  bent  down- 
wards when  ripe  ;  opening  irregularly  by  3-4  valves,  crimson  inside. 
Seeds  numerous,  reniform.  This  species  varies  exceedingly  in  the  size, 
shape,  pubescence,  and  consistence  of  the  leaves.  One  form  (var.  galeata) 
is  found  in  Sindh,  with  glabrous,  often  glaucous,  fleshy  leaves ;  the  anti- 
coua  sepal  very  saccate.  Another  (var.  leucophylla)  is  found  in  the  lower 
Himalayan  valleys,  floccose  all  over  with  white  pubescence. 

Panjab,  Sindh,  Quzerat,  Mahableshwar,  N.W.  Himalaya,  ascending  to  12,000 
ft.  in  the  inner  arid  valleys.  South  Europe,  North  Africa,  Western  Asia. 
Time  of  flowering  varies  according  to  locality  and  elevation.  In  the  Peshawar 
▼alley  and  the  trans-Indus  territory,  it  flowers  from  April  to  July,  the  fruit 
ripening  about  Nov. ;  in  the  inner  Himalaya  flowers  from  June  to  Oct 

A  small  trailing  shrub  on  hot  dry  rocks  and  stony  hills,  with  long  green 
branches,  a  thick  woody  root,  penetrating  deep  into  the  clefts  of  the  rock. 
Strikingly  handsome  with  its  large  flowers,  long  purple  stamens,  and  the  long- 
stalked  ovary  protruding  from  among  them. 

The  flower-buds  pickled  are  the  capers  of  Europe,  and  might  be  prepared  in 
India.  The  fruit  is  pickled  and  eaten  in  Sindh  and  the  Panjab  salt  range.  The 
leaves  and  ripe  fruit  are  a  favourite  food  of  goats  and  sheep. 

3.  0.  horrida,  Linn.  fil;  Wight  Ic.  t.  173;  Hook.  Fl.  Ind.  i  178; 
W.  &  A.  Prodr.  26.— Syn.  C.  zeylanica,  Eoxb.  FL  Ind.  ii  567.  Vern. 
His,  karvila,  Pb. ;  karralwa,  Oudh. 

The  entire  plant  when  young  covered  with  a  dense  ferruginous,  cadu- 
cous pubescence.  Stipules  laterally  compressed,  thorny,  hooked.  Leaves 
from  elliptic-oblong  to  broadly  ovate,  mucronate.  Pedicels  supra-axillary, 
2  to  4  in  a  vertical  line,  the  uppermost  flower  opening  first ;  flowers  large, 
at  first  white,  later  rose-coloured.  Stamens  numerous,  filaments  long,  fili- 
form, purple.  Gynophore  as  long  as  stamens.  Fruit  1-1 J  in.  diam.,  glo- 
bose or  obovate,  red  when  ripe,  on  a  thick  gynophore  1 J  in.  long. 

Plains  and  lower  hills  in  most  parts  of  India,  from  the  Panjab  to  Ceylon  and 
Burma.  -  Blooms  from  January  or  February  to  April ;  flowers  often  so  nu- 
merous that  the  bush  looks  like  a  mass  of  white  and  rose  colour.  The  fruit 
ripens  after  June,  and  remains  on  the  plant  for  some  time. 

A  scrambling  shrub,  found  climbing  at  times  to  a  great  extent  over  the 
tallest  trees.  Wood  used  for  fuel ;  the  twigs,  shoots,  and  leaves  are  greedily 
eaten  by  elephants  and  goats.  In  the  Southern  Panjab  and  Sindh  the  fruit  is 
pickled. 

4.  a  sepiaxia,  Linn. ;  Eoxb.  Fl.  Ind.  ii.  568 ;  W.  &  A.  Prodr.  26 ; 
Hook.  Fl.  Ind.  i.  177. — Vern.  Hiun  garna  (crooked  Carissa),  Panjab. 

Young  parts  pubescent.  Stipules  thorny,  hooked.  Leaves  ovate  or  ellip- 
tic, occasionally  emarginate,  glabrate  above,  pubescent  beneath.   Flowers 
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small,  $  inch  across,  on  filiform  pedicels,  in  many-flowered  corymbs. 
Sepals  oval,  concave.  Petals  oblong,  white,  unequal  Stamens  much  longer 
than  petals.  Fruit  a  globose  berry  J  in.  diam.  on  a  short  slender  carpo- 
phore, one-seeded,  black  when  ripe. 

Here  and  there  in  the  Panjab  and  the  North-West.  Common  in  the  Penin- 
sula, Burma,  Ceylon,  in  the  Andamans,  Timor,  and  the  Philippines.  A  middle- 
sized  shrub,  with  numerous  and  strong  branches,  makes  excellent  hedges  (My- 
sor,  Coimbator),  easily  raised  from  seed  or  from  cuttings.  Flowers  May; 
fruit  ripens  about  July. 

2.  CRAT  JEVA,  Linn. 

Trees ;  leaves  trifoliolate.  Sepals  and  petals  inserted  on  hemispherical 
disc.  Sepals  4.  Petals  4,  long-clawed,  open  in  bud.  Stamens  numerous, 
filaments  slender,  filiform,  free.  Ovary  on  a  long  gynophore,  with  2  pla- 
centas bearing  numerous  ovules.     Stigma  sessile. 

1.  0.  religiosa,  Forst. ;  Bedd.  Fl.  Sylv.  1. 116  ;  Hook.  FL  Ind.  i.  172. 
— Syn.  C.  Roxburghii,  R  Br. ;  W.  &  A  Prodr.  23.  Capparis  trifoliate^  Roxb. 
FL  Ind.  yl  571.  Sans.  Varana,  varuna,  setu.  Vern.  Brarna,  BUdsi, 
bila,  bilidna.     (Kadatben,  Burm.) 

A  moderate-sized  tree.  Leaves  trifoliolate,  clustered  towards  the  ends 
of  branches  on  common  petioles  4  in.  long,  leaflets  ovate-lanceolate,  acu- 
minate, on  articulate  petioles.  Flowers  large,  2  inches  across,  on  long  fili- 
form pedicels,  in  many-flowered  corymbs,  with  centripetal  expansion. 
Sepals  4,  ovate,  deciduous,  inserted  with  the  petals  on  the  broad-lobed  hemi- 
spherical disc.  Petals  4,  long-clawed,  larger  than  sepals,  limb  roundish  ovate. 
Filaments  longer  than  petals,  inserted  above  the  disc  on  the  base  of  gyno- 
phore. Fruit  ovoid  or  globose,  about  the  size  of  an  apple,  on  a  strong  thick 
gynophore,  partially  bilocular,  owing  to  the  cohesion  of  the  placentas, 
with  many  reniform  seeds  \  in.  long,  nestling  in  a  yellow  pulp.  Bind 
hard,  subligneous,  rough,  with  numerous  whitish  specks. 

Subhimalayan  tract,  extending  west  to  the  Ravi,  ascending  to  2000  ft. 
Bandelkhand,  Eajputana,  South  India,  Assam,  Burma,  and  Ceylon.  Low 
and  shady  places,  particularly  near  banks  of  rivers.  Cultivated  throughout 
India,  in  the 'north- west  to  the  Jhelum  river.  FL  April,  May,  when  the 
tree  has  a  striking  appearance,  with  its  large,  cream-coloured  blossoms.  The 
old  leaves  at  times  remain  on  the  tree  till  the  flowers  appear,  but  usually  the 
tree  is  bare  for  some  time.  The  young  leaves  appear  with  and  after  the  flowers. 
Attains  30  to  40  ft  and  a  girth  of  6  ft.  Bark  dark  grey,  even  and  smooth, 
with  long  horizontal  wrinkles.  Pith  large ;  wood  yellowish  white,  with  some- 
times a  pinkish  tinge,  even,  close-  and  smooth-grained.  It  is  easy  to  work, 
fairly  tough  and  durable,  and  not  heavy.  Used  for  drums,  models,  writing- 
boards,  combe,  boxes,  and  in  turnery.  In  the  Panjab  the  viscid  pulp  of  the 
fruit  is  said  to  be  mixed  with  mortar  as  a  cement,  and  is  also  used  as  a  mor- 
dant in  dyeing. 

Order  VIL    BIXINEJE. 

Trees  or  shrubs,  with  alternate  simple  leaves.  Stipules  minute  or  none. 
Flowers  regular,  nni-  or  bi-sexual  Stamens  usually  hypogynons,  inde- 
finite, rarely  definite.  Anthers  2-celled,  bursting  by  slits  or  pores.  Torus 
often  glandular,  or  expanded  into  a  disc     Ovary  syncarpous,  tree,  gener- 
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ally  one-celled.  Ovules  parietal,  generally  numerous.  Seeds  with  fleshy 
albumen;  embryo  axile,  with  broad  foliaceous  cotyledons. — Gen.  PL  i. 
122 ;  Eoyle  I1L  73 ;  Wight  HI.  i.  36,  38. 

Flowers  bisexual ;  petals  large. 

Seeds  covered  with  cotton ;  leaves  palmate  .  1.  Cochlospermum. 

Seeds  naked  ;  leaves  entire 2.  Bixa. 

Flower  dioecious  ;  petals  none. 

Ovary  2-8-celled ;  styles  2  or  more.  ...  3.  Flacoubtia. 

Ovary  1 -celled;  style  1 4.  Xylosha. 

1.  COCHLOSFEBMTTM,  Kunth. 

Flowers  bisexual  Sepals  5,  deciduous.  Petals  5,  contorted  in  bud. 
Stamens  indefinite,  inserted  on  a  disc  without  glands ;  anther-cells  open- 
ing with  a  short  slit  at  the  top.  Ovary  with  numerous  ovules  on  3  to  5 
parietal  placentas.  Style  one,  filiform;  stigma  toothed.  Capsules  3-5- 
valved.     Seeds  numerous,  cochleate ;  testa  hard,  woolly ;  embryo  curved. 

1.  0.  Oossypium,  DC. ;  W.  &  A.  Prodr.  87  ;  Hook.  Fl.  Ind.  L  190.— 
Syn.  Bombax  gowypinum,  Linn. ;  Roxb.  Fl.  Ind.  in.  169.  Vern.  Kumbi, 
N.W.P.     Gabdi,  Bandelkhand  and  Central  Provinces. 

A  soft-wooded  tree.  Leaves  alternate,  large,  near  the  ends  of  branches, 
on  long  thick  petioles,  palmately  5-lobed';  lobes  acuminate,  grey-tomentose 
beneath ;  stipules  linear,  caducous.  Flowers  on  terminal  panicles,  large, 
3-4  in.  across,  bright  yellow,  rachis  and  pedicels  covered  with  grey 
pubescence.  Sepals  broad-oval  unequal,  covered  with  a  grey  silky  down, 
margin  white-ciliate.  Petals  spreading,  obovate,  emarginate  or  irregu- 
larly cleft,  with  numerous  parallel  veins.  Filaments  filiform,  shorter 
than  petals;  anthers  linear,  acuminate.  Fruit  in  bunches,  capsules  oval, 
nearly  the  size  of  a  goose-egg,  5-valved,  divided  by  incomplete  dissepi- 
ments.    Seeds  numerous,  covered  with  a  soft  silky  woolly  substance. 

Dry  stony  hills  along  the  foot  of  the  North-West  Himalaya  from  the  Sutlej 
to  the  Sardah,  ascending  to  3000  ft  Behar,  Bandelkhand,  Central  Provinces, 
Dekkan  and  eastern  districts  of  the  Peninsula.  Deciduous ;  the  new  leaves 
appear  in  May.  Flowers  from  February  to  April ;  the  fruit  ripens  in  June 
and  July.  A  small  tree,  with  abort  thick  spreading  branches,  the  younger 
branches  marked  with  great  scars  of  the  fallen  leaves  and  fruit-stalks.  Wood 
soft  and  light,  not  much  used.  A  clear  white  gum  (Kafira)  exudes  from  the 
bark.    Bellows  for  iron-smelting  are  made  of  the  leaves. 

2.   BIXA,  T,innr 

Flowers  bisexual  Sepals  5,  imbricate,  deciduous.  Petals  5,  large, 
contorted  in  the  bud.  Stamens  indefinite,  inserted  on  a  thick  torus  below 
the  ovary ;  anthers  oblong,  opening  at  the  apex  with  two  short  slits. 
Style  filiform ;  stigma  minutely  2-lobed.  Capsule  coriaceous,  one-celled, 
two-valved,  with  numerous  seeds  on  parietal  placentas  along  the  middle 
of  each  valve.  Seeds  obovoid  on  a  thick  funicle,  covered  with  a  farin- 
aceous red  pulp ;  embryo  large ;  cotyledons  flat 

1.  B.OreUana,  Linn.;  Wight  ULt  17;  Eoxb.  Fl.  Ind.  iL581;W.&A. 
Prodr.  31;  Hook.  Fl.  Ind.  L  190.— Arnotto.  Vern.  Latkan.  (Thidin,  Burm.) 

B 
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Young  shoots  and  inflorescence  rusty-puberulous.  Leaves  cordate, 
acuminate,  entire  or  angular.  Flowers  in  terminal  panicles,  large,  1-2  in. 
across,  white  or  pink.     Capsule  ovoid,  covered  with  long  bristles. 

Indigenous  in  America,  but  long  cultivated  in  India.  Flowers  in  summer  ; 
the  fruit  ripens  in  the  cold  season.  A  small  tree  with  few  branches,  the  leaves 
approximate  at  the  end  of  the  branches.  The  Arnotto  (annotto)  or  pulp  sur- 
rounding the  seeds,  is  employed  to  tinge  butter,  and  as  a  dye.  Exported  from 
Guiana,  Brazil,  and  the  West  Indies. 

3.  PLACOUBTIA,' Commerson. 

Flowers  dioecious.  Sepals  4-5,  small,  imbricate.  Petals  none,  Male 
flowers  with  numerous  stamens ;  anthers  short,  versatile.  Female  flowers 
with  a  2-5-celled  ovary  on  an  annular,  lobed  disc.  Styles  2  or  more ; 
stigmas  notched  or  2-lobed.  Fruit  a  berry  with  few  seeds,  each  surrounded 
by  a  distinct  shell  of  hard  woody  endocarp.     Cotyledons  orbicular. 

1.  P.  Rainontchi,  L'Hent. ;  Hook.  FL  Ind.  L  193;  Wight  Ic.  t.  85. 
— Syn.  F.  sapula,  Roxb.  PI.  Cor.  t.  69 ;  W.  &  A.  Prodr.  29  ;  Roxb.  Fl. 
Ind.  iii.  835.  Sans,  Swadu  kantaka.  Vern.  Kukai,  kakoa,  kangu,  kandei, 
Panjab ;  Bilangra,  bluxnber,  kandi,  kattdr,  N.W.P. ;  Katti,  Oudh ;  Kaikun, 
Mairwarra ;  Kank9  Kanki,  bildti,  C.P. 

Armed ;  leaves  alternate,  shortly  petiolate,  varying  much  in  shape, 
ovate-oblong  ovate  obovate  or  suborbicular,  obtusely  serrate  or  crenate, 
generally  tomentose  beneath,  glabrous  above.  Flowers  small,  greenish 
yellow,  in  short  racemes,  or  panicles  with  short  side-branches.  Styles 
5-11,  united  at  base.  Fruit  dark  red  or  black,  about  J  in.  long.  Seeds 
8-16,  generally  in  two  layers,  one  above  the  other.  This  species,  as 
defined  in  Flora  Indica  (1872),  comprises  the  two  old  species  F.  Ha- 
montchi  and  sapida  ;  the  forms  vary  extremely,  and  require  further  study. 
Very  remarkable  is  a  tomentose  form  (var.  oceidentalis)  from  Bebar,  the 
Dekkan,  Oudh,  Rohilkhand,  and  the  Panjab. 

Throughout  India,  mostly  on  dry  rocky  hills,  and  in  open  bare  warm  locali- 
ties ;  cultivated  in  Bombay.  The  leaves  fall  in  January  and  February,  and  the 
tree  remains  bare  until  the  new  foliage  appears  in  spring,  sometimes  in  March, 
but  usually  in  May ;  the  young  leaves  are  first  red,  afterwards  light  green. 
Fl.  from  November-March,  usually  after  the  fall  of  the  leaves ;  the  fruit  ripens 
May-June. 

Generally  a  large  shrub,  but  under  favourable  conditions  grows  into  a  mode- 
rate-sized tree,  with  a  short  trunk  up  to  4  and  5  ft  in  girth,  with  straggling 
branches,  generally  thorny,  the  thorns  being  either  terminal,  forming  the  end 
of  leaf-bearing  branchlets,  or  axillary,  being  naked  thorny  branches  without 
leaves.  Bark  of  stem  light  or  dark  grey,  or  nearly  black,  somewhat  rough,  with 
exfoliating  scales. 

Sapwood  and  heartwood  conform  ;  close,  fine,  and  even-grained  ;  when  dry, 
weighs  about  50  lb.  per  cub.  ft."  Does  not  warp,  is  durable,  and  not  attacked 
by  insects.  Combs  are  made  of  it ;  it  is  employed  in  turnery  and  for  agricul- 
tural implements,  and  though  not  large,  it  is  occasionally  used  for  building. 
Young  twigs  and  leaves  are  lopped  for  cattle-fodder.    The  fruit  is  eaten. 

F.  $epiariaf  Roxb.,  a  thorny  shrub,  thorns  long,  usually  bearing  fl.  and  fruit, 
has  been  found  in  Kamaon  (Madden). 
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4.  XYLOSMA,  Forster. 
Character  of  Flacourtia,  but  ovary  1 -celled,  with  2,  rarely  3-6,  few- 
ovnled  parietal  placentas;  style  one,  short;  stigma  capitate.     Fruit  a 
small,  globose,  2-8-seeded  berry. 

1.  X.  longifolium,  Clos— Tab.  IV.— Hook.  Fl.  Ind.  i.  194.— Vera. 
Chopra,  chirunda,  chtrndi,  drendu,  Pb. ;  Kattawa,  Oudh.  Danddl,  katdri, 
kandhara,  KW.P. 

A  moderate-sized  tree,  often  armed  with  strong,  straight,  axillary  spines 
1  in.  long  or  more.  Leaves  alternate,  short-petioled,*  oblong-lanceolate, 
obtusely  serrate,  coriaceous,  glabrous,  shining,  from  2-6  in.  long.  Flowers 
small,  yellow,  in  short,  axillary,  glomerate  panicles ;  pedicels  bracteate ; 
stigma  indistinctly  lobed.     Berry  J  in.  diam. 

Outer  hills  of  the  North- West  Himalaya,  ascending  to  5000  ft.  Also  in 
Assam.    Fl.  Jan.-May.    Wood  used  for  fuel  and  charcoal.    Fruit  sweetish  bitter. 

Order  VIII.    PITTOSPOBJEUE. 

Trees  or  shrubs.  Leaves  alternate,  simple,  entire,  exstipulate.  Flowers 
usually  bisexual  Sepals  5,  imbricate.  Petals  5,  imbricate.  Stamens 
hypogynous,  5,  distinct,  alternating  with  petals ;  anthers  2-celled, 
versatile.  Ovary  syncarpous,  of  2  (rarely  3-5)  carpels,  with  2-5  parietal 
placentas ;  1 -celled  or  2-5-celled  by  the  projection  of  the  placentas.  Style 
one;  stigma  2-5-lobed.  Ovules  many.  Fruit  capsular  or  indehiscent 
Seeds  usually  numerous ;  albumen  copious  ;  embryo  small,  next  the  hilum. 
—Gen.  Plant  i.  130 ;  Koyle  111.  77  ;  Wight  111.  i.  172. 

1.  PITTOSPOBUM,  Banks. 
Petals  connivent  or  connate  at  the  base  or  beyond  the  middle.     Fila- 
ments subulate ;  anthers  erect,  introrse,  dehiscing  longitudinally.    Ovary 
incompletely  2-3-celled.     Capsule  1 -celled,  2-  rarely  3-valved,  the  placenta 
in  the  middle  of  each  valve.     Seeds  smooth,  embedded  in  a  viscid  pulp. 

Leaves,  young  branches,  and  capsule  glabrous     .         .     1.  P.  floribundum. 
Leaves,  young  branches,  and  capsule  tomentose  .        .     2.  P.  eriocarpum. 

1.  P.  floribundum,  W.  &  A.  Prodr.  154 ;  Hook.  Fl.  Ind.  i.  199.— Syn. 
Celcustrus  vertictHcUa,  Roxb.  Fl.  Ind.  i.  624.     Vern.  Yekaddi,  Mahratti. 

A  small  tree ;  leaves  lanceolate  or  oblong-lanceolate,  glabrous,  shining, 
pale  below,  thinly  coriaceous,  4-6  in.  long.  Flowers  numerous,  yellowish, 
in  short,  compact,  terminal  panicles.  Petals  free,  linear-oblong,  obtuse, 
patent,  at  last  recurved.  Capsules  \  in.  diam,  glabrous,  rugose,  opening 
into  two  hard  broad-ovate  valves.     Seeds  1-4,  occasionally  8. 

Outer  Himalaya.  Jumna  to  Sifckim,  ascending  to  3500  ft  (in  Kamaon  to  7000 
ft)  Kasia  hills.  Western  Ghats.  .  Mostly  on  dry  rocky  sites.  FL  Jan.- 
June.  Fr.  April-Sept  A  handsome  tree,  with  a  short,  straight  trunk  and 
spreading  branches.  Bark  of  a  greenish  ash-colour,  or  yellowish  grey,  scabrous 
with  small  whitish  specks.    Wood  light-coloured,  strong  and  tough. 

2.  P.  eriocarpum,  Royle  HL  77;  Hook.  Fl.  Ind.  L  199.— Vern. 
Meda  tumri,  gar-eilung,  garshuna,  N.W.P. 
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A  small  tree  with  spreading  branches ;  leaves,  young  branches,  and  in- 
florescence yellow-tomentose.  Leaves  ovate  obovate  or  broad-lanceolate. 
Flowers  numerous,  in  short  terminal  dense  panicles.  Petals  free,  linear, 
erect.  Capsule  £  in.  diam.,  tomentose,  dividing  into  two  broad  ovate 
thick  woody  valves. 

Outer  Himalaya.  Jumna  to  Sardah,  between  3000  and  6500  ft  FL  March, 
April.    Fr.  June,  July.    Bark  dark  grey. 

Order  IX.   TAMABISGINEJE. 

Shrubs,  rarely  trees  or  herbs.  Leaves  alternate,  small,  often  scale-like 
and  imbricating.  Stipules  none.  Flowers  regular,  usually  bisexual, 
either  solitary  or  in  spikes  racemes  or  panicles.  Sepals  5,  rarely  4,  free 
or  connate  at  the  base,  imbricate.  Petals  as  many  as  sepals,  imbricate, 
free  or  united  in  a  tube.  Stamens  5,  10,  or  numerous,  inserted  on  an 
annular  indented  or  lobed  disc,  with  10  glands ;  anthers  versatile,  with 
2  cells,  dehiscing  longitudinally.  Ovary  syncarpous,  of  3-5  carpels; 
ovules  numerous,  placentas  3-5,  from  the  base  of  the  cavity  or  attached 
to  the  carpels,  sometimes  enlarged  so  as  to  divide  the  ovary  into  cells. 
Capsule  one-celled,  dehiscent  into  3-5  valves.  Seeds  either  with  a  crest 
of  long  hairs  at  the  apex,  or  winged,  or  covered  with  down  all  over. 
Albumen  small  or  wanting;  embryo  straight. — (Jen.  Plant,  i.  159  ;  Royle 
I1L  213 ;  Wight  111.  i.  50. 

Stamens  free  or  connate  at  base  only ;  styles  3-4  .        .        1.  Tamabix. 
Stamens  monadelphous,  stigma  sessile  ....        2.  Myricaria. 

1.  TAMABIX,  Linn. 

Shrubs  with  scale-like  or  inconspicuous  leaves.  Flowers  white  or 
pink,  in  spikes  or  dense  racemes.  Sepals  free.  Petals  free.  Stamens 
5-10,  free  or  connate  at  base  only.  Ovary  1-celled,  placentas  short  at 
the  bottom  of  the  ovary;  styles  3  or  4  (rarely  2  or  5),  short,  thick.  Seeds 
small,  smooth,  not  beaked,  with  a  long  coma  consisting  of  a  setiform  axis 
studded  with  long  hairs ;  albumen  none. 

Leaves  semi-amplexicanl ;  flowers  in  large  panicles,  composed  of 

lone  slender  spikes 1.  T.  gallica. 

Leaves  sheathing,  apex  of  leaf  erect  or  adpressed  to  branchlets. 

Branchlets  continuous  ;  flowers  in  close  cylindrical  spikes     .        2.  T.  dioica. 

Branchlets  articulate ;  spikes  interrupted     .        .        .        .        3.   T.  artiadata. 

1.  T.  gallica,  L.— Tab.  V.— Wight  I1L  t.  24 ;  W.  &  A.  Prodr.  40; 
Hook.  FL  Ind.  L  248.— Syn.  T.  indiea,  Roxb.  FL  Ind.  ii.  100.  Sans. 
Jhdvuka.  Vern.  Kodn,  riiJeh,  leinya,  ghazlei,  pUchit  Pb.;  Let,  lai,  jhau, 
Sindh ;  Telta,  rgelta,  Tibet ;  Jhau,  Beng. 

A  shrub  or  small  tree ;  leaves  minute,  apex  patent  or  loosely  adpressed, 
acute  from  a  semi-amplexicaul  base,  not  sheathing,  glaucous,  white- 
margined.  Flowers  mostly  bisexual,  pentamerous,  generally  white,  rarely 
pink,  crowded  in  long  slender  numerous  spikes,  collected  into  panicles  at 
the  ends  of  branches,  and  forming  large  irregular  masses  of  flower ;  lateral 
spikes  sessile  or  on  short  peduncles.     Bracts  shorter  than  flowers,  semi- 
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amplexicaul,  membranous.  Disc  shallow,  10-crenate.  Capsule  attenuated 
from  ovoid  base,  £  in.  long,  when  ripe  more  than  twice  the  length  of  the 
withered  sepals  which  enclose  its  base.     Petals  generally  deciduous. 

Throughout  the  Panjab  and  Sindh.  In  Tibet  at  11,000  ft.  Yarkand  (Hen- 
derson), Bengal,  the  Peninsula,  and  Ceylon.  This  species  has  a  wide  range— -it 
is  found  in  Afghanistan,  Persia,  the  countries  round  the  Mediterranean,  Africa, 
in  Siberia,  China,  and  Japan.  In  India,  mostly  on  sand  or  gravel,  along  the 
banks  of  rivers  and  near  the  sea-coast ;  often  on  soil  impregnated  with  salt ; 
associated  with  Salvadora.  Fl.  July,  August  Seed  ripe  Dec-Feb.  Grows 
moderately  quick  when  young,  the  stems  often  attaining  10-12  in.  girth  in  10-12 
years,  but  soon  reaches  maturity,  and  decays  early,  stems  over  15  in.  girth  being 
generally  hollow,  especially  in  dry  tracts  with  sandy  soil.  Easily  propagated 
from  seed  and  cuttings. 

A  shrub  or  small  tree,  attaining  a  girth  of  3  and  height  of  30  ft.  Stems 
crookea,  dividing  into  numerous  branches,  which  are  more  ramified  than  those 
of  T.  dioica.  Branchlets  feathery  and  often  drooping.  Bark  of  young  branches 
reddish  brown,  smooth,  with  small  whitish  specks,  that  of  stem  and  larger 
branches  thin,  greenish  brown,  rough  with  darker  cross-lines.  Foliage  bright 
dark-green  or  glaucous.  Flowers  usually  white  in  North  India,  pink  m  South 
Europe,  Ladak,  and  Tibet. 

Wood  whitish,  occasionally  with  a  red  tinge,  open  and  coarse-grained,  fairly 
hard  and  tough,  but  not  strong.  Medullary  rays  numerous,  broad  but  short 
Annual  rings  distinct  Its  chief  use  is  to  supply  fuel  for  steamers  and  other- 
wise ;  in  Sindh  and  South  Panjab  agricultural  implements  are  made  of  it,  and  it 
is  used  for  turning  and  lacquered  work. 

It  is  with  some  diffidence  that  I  follow  Wight  &  Arnott  in  identifying  this 
Tamarisk  with  T.  gallica,  Linn.  But  without  further  study  of  these  variable 
shrubs  on  the  spot,  it  appeared  to  me  that  I  had  no  alternative.  The  figure  in 
Sibthorp's  Flora  Gneca,  tab.  291,  of  T.  gallica,  seems  to  me  to  represent  the 
ordinary  form  of  the  Indian  species  ;  but  this  is  referred  by  Boissier,  Fl.  Orient. 
L  773,  to  T.  Pallasiiy  Desv.,  from  Afghanistan,  Beluchistan,  and  Bokhara,  with 
smaller  flowers,  the  disc  deeply  cleft  into  5  emarginate  lobes ;  petals  persistent 
to  the  ripening  of  the  capsule. 

2.  T.  dioica,  Roxb.— Tab.  VI.— Roxb.  Fl.  Ind.  ii.  101 ;  W.  &  A. 
Prodr.  40 ;  Hook.  FL  Ind.  i.  249 ;  Boissier  FL  Orient.  L  777.— Sans. 
Pichula.  Vern.  Leinya,  kodn,  Jcachlei,  pilchi,  Pb.;  Gaz,  ldo9jau,  Sindh; 
Lai  JTiau,  Beng. 

A  shrub.  Leaves  minute,  closely  adpressed,  sheathing,  sheath  tubular, 
apex  deltoid,  acuminate,  green,  with  a  broad  white  margin.  Flowers 
dioecious,  pentamerous,  purple  or  light  rose-tinged,  in  compact  cylindrical 
spikes,  either  terminal  or  clustering  at  the  ends  of  branches  into  loose 
racemose  panicles ;  lateral  spikes  stalked.  Bracts  as  long,  or  nearly  as 
long  as  flowers,  broad-ovate  from  a  sheathing  base,  acuminate,  membranous, 
reddish  brown  with  white  margin.  Male  flowers  :  stamens  5,  inserted  on 
the  5-lobed  fleshy  disc,  alternate  with  the  lobes ;  no  rudiment  of  ovary. 
Female  flowers :  stamens  abortive.  Capsule  oblong,  tapering,  \  in.  long, 
surrounded  by  the  withered  sepals  and  petals,  and  about  twice  their  length. 

Throughout  Northern  India,  ascending  to  2500  ft  in  the  Outer  Himalaya. 
In  the  plains  along  the  Jumna  and  Ganges,  abundant  on  the  Hooghly  in  Bengal, 
also  on  the  Brahmaputra  and  in  the  Peninsula.    Grows  gregariously  like  T. 
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gallica,  and  forms  extensive  forests  on  the  low,  moist,  alluvial  lands  along  the 
Indus  and  its  principal  tributaries.  .  The  new  formations  of  alluvial  land  along 
the  banks  of  these  rivers  get  covered  in  early  spring  with  a  dense  mass  of  Tam- 
arisk seedlings,  mixed  more  or  less  with  young  plants  of  the  Populus  euphratica 
and  Acacia  arabica.  It  is  believed  that  T.  atoica  is  the  principal  species  in 
these  forests,  and  that  T.  gallica  is  less  common.  It  is,  however,  a  matter  for 
further  inquiry  how  far  the  distribution  of  these  two  species,  and  prevalence  of 
one  or  the  other,  is  affected  by  soil,  locality,  and  other  circumstances.  T.  dioica, 
like  gallica,  grows  freely  where  the  soil  is  impregnated  with  salt.  Both  species 
are  often  planted  in  gardens  for  ornament  Fl,  from  May-July ;  the  seed 
ripens  in  tne  cold  season. 

These  two  species  are  easily  confounded.  T.  dioica,  however,  is  usually  a 
very  much  smaller  plant  than  T.  gallica.  A  moderate-sized  shrub,  6  or  7  ft  high, 
rarely  attaining  15  ft.,  with  little  or  no  trunk,  and  numerous,  virgate,  long 
spreading  branches,  generally  simple,  their  extremities  bending  down  gracefully, 
especially  when  laden  with  flower.  The  twigs  are  reddish,  brownish,  or  grey ; 
the  bark  of  the  larger  branches  is  dark  grey  or  brown.  The  foliage  is  of  a  greyer 
green  than  that  of  T.  gallica. 

The  wood  is  white  with  a  pinkish  tinge,  loose-  and  open-grained,  with  nume- 
rous broad  medullary  rays.  It  is  occasionally  used  for  the  supporting  sticks  of 
roofs,  but  mainly  for  fuel,  like  the  preceding  species.  The  Tamarisk  forests  are 
of  great  importance  as  sources  of  fuel,  and  the  reproduction  of  these  two  species 
from  coppice-shoots  requires  special  study.  It  has  hitherto  been  supposed  that 
they  coppice  well  under  favourable  circumstances ;  but  recent  experience  seems 
to  show  that  the  power  of  reproduction  from  coppice-shoots  of  these  species  has 
been  overestimated. 

3.  T.  articulate,  VahL— Tab.  VII — Hook.  FL  Ind.  i.  249 ;  Boissier 
Fl.  Orient  i.  777.— Syn.  T.  orientalis,  Forsk.  Vern.  Frash,  faros,  fartoa, 
rukJi,  ukhdn,  kharlei,  narlei,  Pb. ;  Asrelei,  Sindh. 

A  tree.  Leaves  minute,  sheathing ;  branchlets  apparently  articulate  at 
base  of  sheath ;  sheath  thin,  tightly  adpressed,  Tlff  in.  long,  obliquely  trun- 
cate, white-margined,  with  a  triangular  acute  tooth  in  the  place  of  the 
lamina ;  sheath  and  tooth  covered  with  impressed-punctate  glands,  often 
hoary  with  saline  efflorescence.  Flowers  bisexual  or  monoecious,  pentam- 
erous,  loosely  scattered  on  long  slender  spikes,  generally  clustering  at  the 
ends  of  branches  into  loose  racemose  panicles.  Bracts  triangular  from  a 
sheathing  base,  concave,  acute,  shorter  than  flowers.  Disc  indistinctly  5- 
lobed.  Capsule  oblong,  tapering,  surrounded  by  the  persistent  sepals  and 
petals. 

Panjab  (ascending  to  1200  ft)  Upper  and  Middle  Sindh,  eastwards  to  the 
Jumna.  In  Rohilknand  only  cultivated.  Beyond  India,  in  Afghanistan,  Per- 
sia, Arabia,  North  and  Central  Africa.  Grows  well  on  saline  soils.  The  leaves 
and  extremities  of  branchlets  are  shed  (partly)  during  the  cold  season,  the  new 
shoots  and  leaves  come  out  about  May.  Flowers  from  May  to  July,  the  fruit 
ripening  later  in  the  season.  Growth  rapid ;  trees  12  years  old  on  an  average 
attain  a  girth  of  2-3  ft,  one  15  years  old  measured  4  ft.  10  in.  in  girth,  and 
it  is  stated  that  at  times  it  attains  5  ft  in  7  years.  Springs  up  freely  from  seed, 
and  is  readily  propagated  from  cuttings.    Coppices  welL 

In  the  Panjab  it  grows  to  be  a  moderate-sized  tree,  to  60  ft  high,  with  an 
erect  trunk,  often  6  or  7  ft  in  girth,  occasionally  attaining  10-12  ft,  taper- 
ing rapidly,  with  spreading  branches,  forming  a  close  oval  head.  The  slender 
twigs  are  frequently  hoary  with  saline  inflorescence ;  bark  of  branchlets  smooth, 
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reddish  brown  or  light  grey,  that  of  the  larger  branches  and  upper  part  of  stem 
dark  bluish  brown  or  dull  grey,  with  a  few  dark  brown  scars  and  seams,  that  of 
the  lower  part  of  the  stem  light  grey  or  brownish  grey,  and  rough  with  many  close 
deep  longitudinal  furrows  and  grooves,  crossed  by  short  shallow  cracks.  Except 
the  very  young  shoots  in  spring,  the  foliage  of  T.  articulate  is  much  more  grey 
and  glaucous  than  that  of  the  other  species ;  this,  with  its  arborescent  habit,  dis- 
tinguishes it  readily.  There  is  a  variety  in  the  Panjab  with  adpressed  and 
upright  branches. 

Sapwood  distinct,  heartwood  whitish,  open,  coarse-grained,  with  conspicuous 
large  white  medullary  rays.  The  weight  varies  from  40  to  60  lb.  when  seasoned, 
it  is  fairly  strong  and  durable.  Used  for  many  kinds  of  ordinary  work,  made 
into  ploughs,  Persian  wheels,  and  in  Sindh  is  turned  into  small  ornaments. 
The  green  wood  burns  with  an  offensive  odour ;  when  seasoned  there  is  no  smelly 
and  it  is  then  a  good  fuel. 

The  bark  is  employed  for  tannins ;  the  small  irregularly-rounded  tuberculate 
galls  (Mai,  Panjab ;  Saktm,  Sindh),  often  abundantly  produced  on  the  branch- 
lets  by  the  puncture  of  an  insect,  are  used  as  a  mordant  in  dyeing,  and  also  in 
tanning.  Similar  galls  are  collected  from  the  two  other  species,  and  sold  under 
the  same  name.  Tamarisk  manna  (Misri  lei,  sugar  of  Tamarisk)  is  produced  on 
the  twigs  by  the  puncture  of  an  insect,  in  parts  of  the  Panjab  ana  in  Sindh. 
It  is  chiefly  collected  during  the  hot  weather,  and  used  medicinally  or  to  adul- 
terate sugar,  will  not  keep  more  than  a  year,  especially  if  exposed  to  damp. 
Manna  is  also  produced  by  the  two  other  species  in  Sindh,  and  by  T.  gallica  in 
the  Southern  Panjab. 

2.  MYBICABIA,  Desvaux. 

Flowers  bisexual,  pink  or  white,  in  long  racemes.  Sepals  5,  free.  Petals 
free.  Stamens  commonly  10,  inserted  on  the  disc,  and  more  or  less  united 
into  a  short  tube.  Ovary  one-celled,  with  3  sessile,  more  or  less  united, 
stigmata ;  ovules  numerous,  on  short  placentas  at  the  bottom  of  the  cavity. 
Seeds  numerous,  small,  with  a  long  coma. 

1.  M.  geraanica,Desv.— Tab.  VIU — Hook.  FL  Ind.  i.  250 ;  Boissier 
FL  Orient  i  763. — Syn.  M.  bracteata,  Boyle  I1L  t.  44.  Vera.  Bis,  skala- 
kdiy  kathi,  humbu,  hombu,  umbu,  N.W.  Himalaya. 

A  shrub;  leaves  sessile,  linear-lanceolate,  varying  much  in  size,  generally 
crowded,  less  than  £  in.  long.  Racemes  terminal  or  lateral,  up  to  12 
in.  long ;  flowers  pink,  on  short  pedicels,  crowded ;  bracts  longer  than 
pedicels,  ovate-lanceolate,  with  broad  membranous  lacerated  margins,  cadu- 
cous. Petals  obovate,  twice  the  length  of  sepals,  white  above,  red  below. 
Stamens  shorter  than  petals;  filaments  united  in  tube.  Seeds  with  a 
stalked  coma. 

Abundant  in  the  inner,  more  arid  parts  of  the  Himalaya,  from  Iskardo  to 
Sikkim,  at  elevations  between  5000  and  10,000,  ascending  occasionally  to 
15,000  ft.  Beyond  India,  in  Afghanistan,  Western  and  Northern  Asia,  and  in 
the  mountainous  parts  of  Europe.  FL  July,  Aug. ;  the  seed  ripens  soon 
afterwards.  Grows  chiefly  in  sandy  beds  of  streams,  where  it  often  covers 
considerable  areas,  becoming  a  shrub  of  considerable  size,  massed  in  clumps, 
peculiar  and  striking  in  its  twiggy  erect  habit.  A  dwarf  prostrate  Alpine  form 
grows  at  great  elevations. 

Toung  branches  smooth,  shining  and  striated ;  bark  of  trunk  dark  grey,  fibrous 
and  ragged.  Foliage  of  a  dull-greyish  green  colour,  often  covered  by  a  saline 
efflorescence.  The  wood  is  small,  and  used  as  fuel ;  in  Ladak  the  twigs  are 
browsed  by  goats  and  sheep. 
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Nearly  allied  is  M.  degans,  Royle  ;  Hook.  FL  Ind.  i.  250  ;  with  white  flowers 
and  longer  oblanceolate  leaves,  from  Ladak,  Zanskar,  and  Kunawar,  where  it  is 
most  valuable  as  yielding  fuel,  and  often  found  associated  with  M.  germanica. 
It  attains  a  larger  size ;  old  gnarled  trunks  have  7-8  ft  in  girth,  with  a 
rounded  crown  often  15-20  ft  high. 

Order  X.   TERNSTR(EMIACEJE. 

Trees  or  shrubs,  with  alternate  simple  leaves.  Stipules  none,  or  very 
rarely  minute.  Flowers  regular,  bisexual,  rarely  unisexual.  Sepals  usually 
5,  imbricate.  Petals  usually  5,  hypogynous,  imbricate  or  twisted,  frequently 
united  into  a  short  tube.  Stamens  usually  numerous,  hypogynous,  the 
filaments  often  cohering  at  the  base  and  united  with  the  petals.  Ovary 
plurilocular,  ovules  2  or  more  in  each  cell,  placentation  axile ;  styles  2-7, 
distinct  or  more  or  less  combined.  Fruit  2-5-celled,  coriaceous  and  in- 
dehiscent,  or  capsular  and  opening  by  valves.  Albumen  scanty  or  want- 
ing; embryo  frequently  oily. — Gen.  PL  i.  177;  Koyle  11L  107  ;  Wight 
DLL  89. 

Flowers  small,  dioecious  ;  sepals  5,  nearly  equal ;  anthers  adnate ; 

fruit  dry,  indehiscent 1.  Eurta. 

Flowers  small,  bisexual ;  sepals  5,  nearly  equal ;  anthers  versatile ; 

fruit  indehiscent,  dry  or  fleshy  ;  leaves  penniveined         .        .    2.  Saurauja. 
Flowers  large,  bisexual ;  sepals  5-6,  inner  larger ;  anthers  versatile ; 

fruit  a  woody  capsule,  dehiscing  longitudinally        .        .       .    3.  Camellia. 

1.  BUBYA,  Thunberg. 

Flowers  dioecious.  Sepals  5,  strongly  imbricate.  Petals  5,  imbricate, 
more  or  less  united  at  the  base.  Stamens  1 2-15,  attached  to  the  base  of  the 
corolla  in  a  single  series ;  anthers  adnate,  opening  longitudinally.  Ovary 
mostly  3-celled;  styles  3,  distinct  or  united.  Fruit  a  dry  indehiscent 
berry.     Seeds  with  a  fleshy  albumen. 

1.  E.  japonic*,  Thunb. ;  Thwaites  Enum.  PL  ZeyL  41.— Syn.  E. 
Wightiana,  Wight  I1L  t  38;  E.  acuminata,  Koyle  I1L  t  24.  Vern. 
Bdunra,  gonta,  deura,  N.W.P. 

A  shrub  10-12  ft  high ;  leaves  alternate,  on  short  petioles,  oblong-lan- 
ceolate, acuminate,  obtusely  serrate,  coriaceous,  glabrous  or  hairy  when 
young,  and  underneath  along  the  midrib.  Flowers  white,  solitary  or  in 
fascicles,  axillary,  or  from  the  axils  of  fallen  leaves.  Ovary  ovoid ;  styles 
distinct,  or  united  at  the  base.  Fruit  globose,  £  in.  diam.,  crowned  by 
the  persistent  base  of  style. 

Widely  spread  over  Eastern  Asia,  in  China,  Japan,  and  Java.  In  India  it  is 
found  on  the  mountainous  regions  of  Burma,  Ceylon,  South  India,  Eastern 
Bengal,  and  the  Outer  Himalaya,  alt  3500-9000  ft,  extending  west  as  far  as  the 
Jumna,  resembling  somewhat  the  Tea  plant  FL  May-Sept  The  specimens 
from  the  north-west  are  always  hairy  (extremities  and  midrib).  In  Burma, 
South  India,  and  Ceylon,  both  the  hairy  and  glabrous  forms  are  found.  In 
Hook.  FL  Ind.  L  284,  the  glabrous  form  with  2-nowered  fascicles  is  referred  to 
E.japomca,  Thunb.,  and  the  hairy  form  with  more  numerous  flowers  to  E. 
acuminata,  DC. 
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2.  SAUBATJJA,  Willd. 

Leaves  penniveined,  with  prominent  parallel  lateral  nerves.  Flowers 
bisexual.  Sepals  5,  strongly  imbricate.  Petals  5,  imbricate,  connate  at 
base.  Stamens  numerous,  adherent  to  base  of  corolla  ;  anthers  versatile, 
opening  at  the  top  by  a  pore  or  short  slit.  Ovary  3-5-celled  ;  styles  3- 
5,  distinct  or  united.  Fruit  3-5-celled,  indehiscent,  dry  or  fleshy.  Seeds 
small,  immersed  in  pulp,  with  copious  albumen. 

1.  S.  nepalensis,  DC. ;  Wall.  PI.  As.  rar.  1 178 ;  Hook.  Fl.  Ind.  i.  286. 
— Vern.  Ctogina,  goganda,  N.  W.P. 

A  large  shrub ;  branchlets,  young  leaves,  and  inflorescence  covered  with 
stiff  long  brown  hairs.  Leaves  on  thick  hirsute  petioles,  oblong,  acumin- 
ate, 7-14  in.  long,  acutely  serrate  ;  lateral  nerves  prominent,  25-30  on  each 
side  of  midrib.  Flowers  pink,  in  panicles,  on  a  long  common  peduncle, 
axillary  or  from  the  axil  of  a  fallen  leaf.    Styles  4  or  5,  distinct,  J  in.  long. 

Outer  Himalaya,  alt  2500-7000  ft.,  from  the  Jumna  to  Bhutan.  FL  about 
May,  the  fruit  ripening  some  weeks  afterwards.  The  palatable  viscid  fruit  is  eaten . 

3.  CAMELLIA,  Linn. 

Trees  or  shrubs,  with  evergreen,  coriaceous,  serrate  leaves,  and  large 
axillary  bracteate  flowers.  Sepals  5-6,  the  inner  larger.  Petals  cohering 
at  the  base.  Stamens  numerous,  the  outer  in  many  series,  more  or  less 
connate,  and  adhering  to  the  base  of  the  petals,  the  inner  5-12  free ; 
anthers  versatile.  Ovary  3-5-celled,  ovules  4-5  pendulous  in  each  cell. 
Capsule  woody,  dehiscing  longitudinally.  Seeds  large,  oily,  generally  one 
in  each  cell ;  albumen  0  ;  embryo  straight ;  cotyledons  thick,  oily ;  radicle 
superior. 

1.  0.  Thea,  Link— Syn.  C.  Bohea,  Griff.  Not.  iv.  553  (the  China 
plant) ;  C.  theifera,  Griff.  1.  c.  558  (the  indigenous  Assam  plant) ;  Hook. 
FL  Ind.  i  292.     Thea  chinensis,  Linn.,  The  Tea  plant. 

A  shrub,  glabrous  or  slightly  pubescent.  Leaves  elliptic,  oblong,  acumi- 
nate. Flowers  solitary  on  short  2-3-bracteate  peduncles.  Sepals  persistent, 
rotundate,  very  obtuse,  glabrous  or  with  silky  pubescence.  Petals  white, 
obovate,  obtuse,  glabrous  or  pubescent  on  the  back.  Stamens  glabrous, 
the  inner  5  free.  Ovary  villous ;  styles  3,  glabrous,  connate  beyond  the 
middle.     Capsule  glabrous.    Testa  hard,  smooth,  shining. 

Indigenous  in  Upper  Assam  (discovered  1834).  Cultivated  aces  ago  in  China 
and  Japan.  Since  1840  cultivated  extensively  in  Assam,  Cacnar,  sikkim,  the 
North- West  Himalaya,  and  other  parts  of  India.  The  spread  of  Tea  cultivation 
in  North-West  India  is  mainly  due  to  Dr  W.  Jameson,  who  established  the 
Government  plantations  in  Dehra  Doon,  Kamaon,  and  Kangra.  It  was  at 
one  time  supposed  that  there  were  two  species  in  China,  of  which  Thea  Bohea 
yielded  the  black,  and  T.  viridis  the  green  Tea.  These  species,  however,  can- 
not be  maintained.  Though  the  varieties  of  the  Tea  plant  are  numerous,  it  is 
not  at  present  possible  to  distinguish  them  by  definite  specific  characters.  The 
indigenous  Assam  plant  is  marked  by  larger,  more  acuminate  leaves,  and  it  is 
not  certain  whether  it  should  not  be  regarded  as  a  distinct  species. 

Camellia  japonica,  the  well-known  Camellia,  is  indigenous  in  Japan,  and 
cultivated  there  as  well  as  in  China  from  time  immemorial.  Introduced  into 
Europe  in  the  beginning  of  the  eighteenth  century. 
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Order  XI.   DIPTER0CARPH2E. 

Trees  (one  genus  of  climbing  shrubs),  usually  resinous,  with  alternate 
penniveined  simple  leaves.  Flowers  regular,  bisexual.  Calyx-tube  cam- 
panulate,  free  or  connate  with  the  torus  or  ovary,  5-lobed ;  lobes  imbri- 
cate, persistent  and  generally  enlarged  when  the  fruit  ripens.  Petals  5, 
twisted,  united  at  the  base,  or  free.  Stamens  free,  either  10  or  5  in  one 
series,  or  15  in  two  series,  or  indefinite  and  multiseriate,  inserted  on  the 
torus.  Ovary  sessile  with  a  broad  base  od,  or  partly  immersed  in,  the 
torus,  3-celled,  rarely  1-  or  2-celled.  Fruit  free,  or  enclosed  in  the  en- 
larged calyx,  with  1,  rarely  2  seeds.  Seed  large,  exalbuminous. — Gen,  PL 
i.  189  ;  Royle  I1L  105  ;  Wight  111.  i.  85. 

To  this  family  belong  the  Wood-oil  trees  (Dipterocarpus)  of  Burma,  the 
Indian  Copal-tree  ( Vateria  Indica)  of  the  Western  Ghats,  and  the  Lac-tree 
(Shorea  laccifera)  of  Mysore. 

1.  SHOBEA,  Eoxb. 

Calyx-tube  short,  adnata  to  torus,  all  segments  enlarged  into  long  wings 
when  in  fruit.  Stamens  indefinite  (rarely  15),  connective  subulate,  over- 
topping the  anthers.  Ovary  3-celled,  ovules  2  in  each  cell.  Fruit  cori- 
aceous, indehiscent,  tightly  enclosed  by  the  base  of  the  calyx-segments. 
Seed  1,  ovoid ;  cotyledons  fleshy. 

1.  S.  robusta,  Gsertn.— Tab.  IX.— Roxb.  Cor.  PL  t.  212;  EL  Ind.  ii 
615 ;  Bedd.  Fl.  Sylv.  t.  4;  Hook.  Fl.  Ind.  i.  306.  The  Sal  free— Sans. 
Sola,  asvakarna.  Vern.  Sal,  sella,  sdlwa,  mJchu,  saku,  sahher.  Local 
names :  Sarye,  sarei,  rinjal,  gugal,  C.P. ;  Koroh,  Oudh. 

A  large  tree,  young  branches,  petioles,  young  leaves  and  inflorescence 
hoary  or  pubescent.  Leaves  glabrate,  shining  when  full  grown,  4-8  in. 
long,  petiolate,  broad-ovate,  from  a  rounded  or  cordate  base,  entire,  more 
jot  less  acuminate,  ending  in  an  obtuse  point ;  stipules  caducous.  Flowers 
"yellowish,  shortly  pedicellate,  in  unilateral  racemes,  arranged  in  long, 
compound  axillary  panicles ;  inflorescence,  calyx,  and  outside  of  petals 
clothed  with  soft  grey  pubescence.  Segments  of  calyx  enlarged  in  fruit 
into  5  unequal,  obtuse,  oblong  or  spathulate  wings  3-4  in.  long,  contracted 
above  the  base,  brown,  with  10-15  parallel  longitudinal  veins  and  fine 
reticulation  between.  Petals  (at  the  time  of  flowering)  4  times  the  length 
of  calyx,  orange  inside.  Stamens  25-30  or  more,  anthers  pilose  at  the 
apex,  style  subulate.     Fruit  ovoid,  acuminate,  £  in.  long,  hoary. 

The  area  at  present  occupied  by  the  Sal  tree,  forms  two  irregular,  but  fairly- 
defined  belts,  which  are  separated  by  the  Gangetic  plain.  The  northern  or 
sub-Himalayan  belt  extends  from  Assam  to  the  Kangra  valley  in  the  Panjab. 
Within  these  limits  Sal  forms  extensive  forests,  skirting  the  foot  of  the  hills 
and  entering  into  the  Doons  and  valleys,  ascending  in  places  to  3000  ft  Near 
the  western  end  of  this  belt  the  Sal  forests  are  less  extensive,  and  they  termi- 
nate near  the  Bias  river  in  a  number  of  scattered  patches  of  limited  area. 
West  of  the  Ganges  the  Sal  is  not  found  in  the  plains ;  but  in  Rohilkhand, 
Oudh,  Gorakhpur,  and  Bengal,  Sal  forests  exist,  or  existed  formerly,  at  a  consi- 
derable distance  from  the  tills.  The  second,  or  central  Indian  belt,  occupies 
the  hilly  country  of  Behar,  Rewah,  Chota  Nagpur,  Midnapur,  and  the  Meikal 


Digitized  by  LjOOQIC 


Shorea.]  XI.  DIPTEROCARPEjE.  27 

range  of  hills  between  the  Nerbudda  river  and  the  open  country  of  Raipur, 
and  extends  south  to  the  Qodavery  river  and  the  Northern  Circars.  The  Pach- 
marri  hills  mark  the  western  limit  of  the  tree  in  this  belt ;  the  Sal  on  the  sand- 
stone of  these  hills  and  in  the  Deinwah  valley  at  their  foot  is  an  outlying  and 
isolated  patch  of  considerable  extent,  the  last  in  that  direction.  The  Sal  tree 
does  not  thrive  on  heavy  binding  soils  ;  it  requires  a  loose  soil  which  transmits 
water  freely.  I  have  never  found  it  on  trap,  and  this  probably  explains  its 
absence  on  the  greater  part  of  the  Satpura  Range  in  Central  India.  Sal  forests 
are  generally  found  on  sandstone,  on  conglomerate,  the  gravelly  and  shingly 
soil  of  the  sub-Himalayan  tract ;  and  the  tree  attains  perfection  where  loose 
water-transmitting  soils  are  mixed  with  a  large  proportion  of  vegetable  mould. 
Sal  is  eminently  gregarious.  Wherever  found,  it  is  always  the  prevailing 
tree ;  a  limited  number  of  other  species  are  associated  with  it,  but  they  are 
always  less  numerous  in  individuals.  The  climatic  conditions  within  the  area 
occupied  by  the  Sal  tree  may,  as  far  as  known,  be  expressed  as  follows :  A 
mean  annual  rainfall  between  40  and  100  inches,  and  a  mean  temperature  dur- 
ing the  four  seasons  within  the  following  limits— C.  S.,  55°-70° ;  H.  S.,  77°-85°  ; 
R.&,  80°-88° ;  Autumn,  74°-77°.  As  to  extremes  of  cold,  the  Sal  can  stand  several 
degrees  below  freezing-point.  I  have  seen  the  leaves  frostbitten  in  the  Kotri- 
doon,  and  in  Kangra  and  Hushiarpur  it  is  exposed  to  severe  cold.  As  to  heat, 
it  will  suffice  to  say  that  during  the  hot  season  the  extremes  in  the  Kamaon 
Doons  and  the  Deinwah  valley  are  nearly  as  high  as  anywhere  in  India,  but 
that  the  tree  does  not  seem  to  stand  the  hot  winds  of  the  open  plains  in  North- 
West  India. 

Sal  is  never  quite  leafless :  the  young  foliage  issues  in  March,  with  the  flowers  ; 
the  seed  ripens  in  June,  and  germinates  immediately,  often  before  falling. 
Large  quantities  of  seed  ripen,  and  an  abundant  crop  of  seedlings  springs  up 
annually,  clothing  the  ground  with  a  dense  mass  of  young  Sal,  to  the  exclusion 
of  other  trees.  The  circumstance  that  the  seed  ripens  at  the  commencement  of 
the  rains,  after  the  jangle-fires  have  passed  through  the  forest,  materially 
assists  the  reproduction  and  spread  of  Sal.  Other  species  of  this  family, 
particularly  the  Bin  tree  of  Burma  (Dvpterocarpus  tuberculatus,  Roxb.),  also 
produce  a  similarly  abundant  crop  of  seedlings,  and  form  nearly  pure  forests  of 
great  extent  The  Sal  tree  coppices,  but  not  under  all  circumstances.  Regard- 
ing its  rate  of  growth,  our  information  is  as  yet  incomplete.  The  annual  rings 
in  the  wood  are  generally  very  indistinct ;  and  the  individuals,  the  age  of 
which  is  known  from  other  sources,  are  not  numerous.  For  the  Oudh  forests 
(Kheree  Division),  the  following  was  assumed  as  the  mean  rate  of  growth  when 
the  first  regular  plan  for  working  them  was  framed  in  1863  : — 
Age  15  years,  girth  18  inches. 

n     80       n  »       "4      „ 

n     80       „  „       /2     „ 

Subsequent  data  seemed  to  indicate  a  somewhat  slower  rate  ;  and  in  1868,  Capt 
Wood's  estimate  was  65  years  for  54,  and  95  years  for  72  in.  girth.  The  follow- 
ing cultivated  trees  of  known  age  were  measured  by  me  in  1863 : — 

Saharanpur,  13  years,  girth  27  inches  (average  of  33  trees). 
„  30    „  „     54*    „ 

„  35    „  „     79$    „ 

Calcutta,        25    „  „    69      „ 

Under  favourable  conditions — for  instance,  in  the  gorges  at  the  foot  of  the 
hills  in  the  Nepal  Tend—the  Sal  tree  attains  100-150  ft,  with  a  clear  stem  to 
the  first  branch  of  60-80  ft.t  and  a  girth  of  20-25  ft.  But  such  dimensions  are 
exceptional ;  as  a  rule,  it  attains  60-90  ft.,  with  clear  stems  30-40  ft  long,  and  a 
girth  of  6-8  ft.    Young  trees  have  generally  a  long  narrow  conical  head  of  foli- 
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age ;  in  old  trees  the  branches  spread  at  the  top.  Of  young  trees  the  bark  is  mo-. 
derate  ly  smooth,  occasionally  with  a  few  long  deep  vertical  cracks.  The  bark  of 
old  trees  is  1-2  in.  thick,  dark-coloured  and  rough,  with  longitudinal  furrows. 

The  wood  of  the  Sal  tree  has  a  distinct  sapwood,  small,  about  1-2  in.  thick, 
whitish,  not  durable.  The  heartwood  is  dark  brown,  coarse-grained,  hard, 
heavy,  strong,  and  tough,  with  a  remarkably  fibrous  and  cross-grained  structure. 
The  fibres  of  successive  concentric  strata  do  not  run  parallel,  but  at  oblique 
angles  to  each  other ;  so  that  when  the  wood  is  dressed,  the  fibres  appear  inter- 
laced. Medullary  rays  numerous,  narrow  ;  pores  very  numerous,  moderate,  uni- 
forinlv  distributed.  The  weight  of  a  cub.  ft.  (seasoned)  is  generally  found  to 
vary  between  50  and  60  lb. ;  but  extreme  cases  are  on  record  of  weights  as  low 
as  40,  and  as  high  as  69  lb.  The  transverse  strength  has  been  tested  by  nume- 
rous experiments.  The  average  value  of  P  (coefficient  of  transverse  strength), 
as  determined  by  Baker,  Cunningham,  Clifford,  and  others,  ranges  from  609  to 
972 ;  and  in  a  large  series  of  experiments  with  Sal  timber  from  different  sources 
made  by  me  in  Calcutta  in  1864  and  1865,  with  the  assistance  of  Mr  Clifford 
and  Baboo  Tincowry  Ghose,  the  mean  value  of  P  was  found  to  fluctuate  between 
708  and  916.  Sal  timber  takes  a  long  time  to  season  ;  and  after  it  has  been  sea- 
soned and  worked  up,  it  is  apt  to  split  and  warp  with  the  change  of  dry  and  wet 
seasons.  Its  durability  is  considerable,  though  not  equal  to  that  of  Teak.  In 
Lower  Bengal  it  is  liable  to  be  eaten  by  white  ants.  For  building,  gun-carriages, 
river-boats,  and  railway-sleepers,  it  is  the  most  important  timber  of  North  India. 
Sal  timber  cannot  be  floated  without  the  assistance  of  boats  or  floats  of  lighter 
woods.    Semul  (Bombax  malabaricum)  is  often  used  for  that  purpose. 

The  tree,  when  tapped,  exudes  large  quantities  of  a  whitish,  aromatic,  trans- 
parent resin  or  dammar  (rdl,  dhuna),  which  is  collected  and  sold ;  is  used  to 
caulk  boats  and  ships,  and  also  as  incense.  Large  extents  of  Sal  forest  have 
been  destroyed  by  the  practice  of  tapping  the  trees  for  this  purpose. 

Order  XIL   HALVACEJE. 

Herbs,  shrubs,  or  trees,  with  a  soft  light  wood;  young  parts  mostly 
covered  with  stellate  hairs.  Leaves  stipulate,  alternate,  generally  palmi- 
nerved.  Flowers  large,  purple  pink  or  yellow,  regular,  generally  bisexual. 
Sepals  generally  5,  more  or  less  connate,  valvate  in  bud.  Petals  5,  hypo- 
gynous,  usually  adnate  to  staminal  column,  twisted  and  imbricate  in 
bud.  Stamens  indefinite,  monadelphous ;  anthers  1- celled,  bursting 
lengthwise.  Ovary  syncarpous;  carpels  generally  numerous,  usually  in 
one  whorl  round  a  conical  torua  Fruit  either  a  dehiscent  capsule  or  a 
number  of  distinct  carpels.  Seeds  solitary  few  or  numerous,  in  most 
cases  without  albumen. — Gen.  PL  i  195;  Royle  I1L  83;  Wight  HL  L 
55,  66  (Bombaceae). 

Bracteoles  4-6,  enlarged  in  fruit,  forming  an  epicalyx  or  involucel    1.  Kydia. 
Bracteoles  wanting. 

Fruit  large,  woody,  filled  with  pulp 2.  Auaksonia. 

Capsule  5-valved,  densely  woolly  inside 8.  Bombax. 

Hibiscus  Rosa- Sinensis  (Skoe-flotcer)  from  China,  the  Moluccas;  H. 
Sabdarifa  (Rosette,  Red  Sorrel),  from  tne  West  Indies ;  H.  esculentus,  the 
edible  Hibiscus  (Okra,  Bendi),  from  the  West  Indies ;  and  Gossypium  her- 
baeeum  ( Cotton),  are  well-known  cultivated  plants,  and  require  no  notice 
here.     Thespesia  Lampas,  Benth.  and  Hook  f. — Syn.  Hibiscus  Lampas, 
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Cav.,  a  small  soft-wooded  tree,  with  large  yellow  and  crimson  flowers,  is 
found  in  Kamaon  (Madden). 

1.  KYDIA,  Koxb. 

Flowers  unisexual,  numerous,  in  long  panicles.  Calyx  campanulate, 
5-lobed,  persistent,  surrounded  by  and  united  at  the  base  with  a  4-6- 
leayed  involucel.  Petals  5,  longer  than  calyx,  attached  by  their  claws 
to  the  base  of  the  stamina!  column.  Stamens  monadelphous,  the  tube 
divided  down  to  the  middle  into  5  segments,  each  bearing  from  3-8  sessile 
anthers  closely  placed  together  at  the  apex.  Style  one,  3-cleft ;  stigma 
large,  fleshy.     Capsule  globose,  3-celled,  opening  loculicidally,  3-seeded. 

1.  K.  calycina,  Koxb. ;  Cor.  PL  t  215 ;  EL  Ind.  iii.  188 ;  W.  &  A. 
Prodr.  70 ;  Wight  Ic.  t.  879,  880.— Syn.  K.  fraterna,  Eoxb. ;  Cor.  PL 
t.  216.  K.  Boxburghiana,  Wight  Ic.  t.  881.  Vera.  Puli9  pulau, 
paulon,  patha,  pattdh,  pattia,  potari.     Local  n.  Barranga,  bhoti,  C.P. 

Young  leaves,  branches,  inflorescence,  involucel,  and  calyx  covered  with 
a  grey  tomentum  of  stellate  hairs.  Leaves  on  petioles  about  half  the 
length  of  blade,  from  4-6  in.  long,  and  about  equally  broad,  with  5  or 
7  palmate  nerves,  lobed,  angled  or  round,  margin  more  or  less  dentate, 
dark-coloured  above,  and  pale  beneath.  Flowers  polygamous,  in  axillary 
or  terminal  panicles;  petals  white  or  pale  yellow,  longer  than  calyx; 
involucel  4-6-leaved,  in  the  male  flowers  at  the  time  of  flowering  as  long  as 
the  calyx,  in  the  fertile  flowers  longer  than  calyx,  enlarged  afterwards,  and 
when  the  seed  ripens  about  three  or  four  times  longer  than  calyx.  Cap- 
sule covered  with  fuscous  tomentum. 

Common  in  the  dry  forests  of  most  parts  of  India,  not  in  the  arid  region. 
Sub-Himalayan  tract  from  the  Indus  to  Assam.  Oudh,  Bengal,  Central  Provinces, 
the  Peninsula,  and  Burma. 

In  North  India  generally  a  large  shrub,  in  favourable  localities  a  small  tree 
to  40  ft  high,  with  a  short  erect  trunk  to  3  ft.  in  girth.  The  old  leaves  are  shed 
in  Feb.,  the  new  foliage  appears  in  April  and  May.  Flowers  generally  from 
July  to  Oct ;  the  fruit  ripens  in  the  cold  season,  and  hangs  on  the  tree  for 
months,  conspicuous  by  the  brown  shining  calyx  and  involucel.  Bark  of  trunk 
and  large  branches  about  1  inch  thick,  inside  viscid,  mucilaginous,  outside 
greyish  Drown,  or  almost  black,  dotted  with  white  specks,  and  undulated  with 
longitudinal  wrinkles. 

Sap  and  heartwood  conform,  close  and  strai^ht-crained,  when  seasoned, 
weight  from  40  to  45  lb.  per  cub.  ft.  Used  occasionally  for  building,  ploughs 
and  oars,  and  for  carving.  In  Garhwal  a  strong  coarse  cordage  is  made  of  the 
inner  fibrous  part  of  the  hark.  In  North  India  the  mucilaginous  bark  {chukla 
patha)  is  employed  for  the  clarification  of  sugar. 

2.  ADANSONIA,  Linn. 

Trees  with  digitate  leaves.  Flowers  large,  solitary.  Calyx  ovoid  or  ob- 
long, deeply  splitting  into  3  to  5  lobes.  Staminal  column  divided  at  the 
top  into  numerous  filaments,  each  bearing  a  terminal  anther.  Ovary  5- 
to  10-celled,  with  many  ovules  in  each  cell ;  style  divided  at  the  summit 
into  as  many  radiating  stigmas  as  there  are  cells.     Fruit  oblong,  woody, 
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indehiscent,  filled  with  pulp,  mealy  when  dry ;  cotyledons  very  much 
folded,  enclosing  the  radicle  ;  albumen  thin. 

1.  A.  digitate,  Linn. ;  Koxb.  M.  Ind.  iii.  164  ;  W.  &  A.  Prodr. 
60  ;  Bot.  Mag.  t  2791/2 — Baobab  or  Monkey-bread  tree. — Vern.  Gorak- 
imli.     (Kalp,  braksh,  near  Ajmere.) 

Leaves  on  petioles  as  long  as  leaflets ;  leaflets  generally  5  or  7,  lanceo- 
late or  obovate,  acuminate,  long-attenuate  at  base,  smooth  above  and 
downy  beneath.  Peduncle  axillary,  tomentose,  often  very  long,  more  than 
12  in.  The  structure  of  the  fruit-bearing  peduncle  is  curious,  it  has  5  dis- 
tinct masses  of  ligneous  tissue,  each  enclosing  pith.  Flowers  pendulous. 
Calyx  thick  coriaceous,  outside  tomentose,  inside  thickly  covered  with 
long  silky  hairs.  Petals  white,  obovate,  broadly  unguiculate.  Staminal 
tube  thick,  longer  than  the  free  portion  of  filaments;  anthers  long,  linear, 
contorted.  Ovary  ovoid,  silky-tomentose,  tapering  into  a  long  filiform 
style,  which  is  bent  downwards  after  flowering.  Fruit  pendulous,  a  large 
downy  oblong-obovoid  capsule  8-12  in.  long,  when  dry  filled  with  tough 
stringy  fibres  and  a  mealy,  slightly  acid  substance,  in  which  the  kidney- 
shaped,  brown  hard  shining  seeds  are  immersed. 

Indigenous  in  tropical  Africa  (the  village-tree,  or  place  of  assembly  in  the 
highlands  of  Eastern  Africa).  Originally  introduced  into  India  by  Arab  traders 
and  cultivated  in  many  places  in  the  Peninsula,  Bengal,  and  Central  India.  It 
grows  near  Ajmere  and  in  the  North-West,  not  in  the  Panjab.  Leafless  during 
the  dry  season.  FL  in  May  and  June ;  the  new  leaves  appear  with  or  soon 
after  the  flowers. 

A  large  tree,  attaining  60  or  70  ft.,  remarkable  for  its  disproportionately  thick 
trunk,  which  is  often  irregularly  shaped,  rapidly  tapering  upward,  soon  divid- 
ing into  large  limbs,  the  lower  fluently  spreading  horizontally  with  drooping 
extremities.  At  Deogarh  in  the  Central  rrovinces  are  three  trees,  measuring  re- 
spectively 16,  22,  and  40  ft.  in  girth,  and  trees  of  much  larger  girth  exist  else- 
where. Bark  of  boughs  and  trunk  thick,  hard,  grey  or  reddish  brown,  partially 
cut  into  irregular  plates  ;  inner  bark  fibrous.  The  Baobab  was  formerly  sup- 
posed to  attain  a  greater  age  than  any  other  known  tree.  Adanson  estimated 
the  age  of  trees  30  ft.  diameter  in  Senegambia  at  5150  years,  and  Humboldt 
called  the  Baobab  the  oldest  organic  monument  of  our  planet  This,  however, 
seems  to  be  erroneous.  In  India,  certainly,  it  is  a  fast-growing  tree.  Roxburgh 
Btates  that  the  largest  of  the  trees  in  the  Calcutta  Botanic  Garden  was  then 
(early  this  century)  about  25  years  old,  with  an  irregular,  short,  subcorneal 
trunk,  18  ft.  in  circumference,  from  4  to  5  ft  above  ground.  And  recent  in- 
formation from  Dr  Kirk,  H.M.'s  Consul  at  Zanzibar,  seems  to  show  that  the 
huge  Baobabs  of  Africa  are  not  of  the  vast  age  usually  attributed  to  them. 

The  wood  is  light,  soft  and  porous,  made  into  rafts  to  support  fishermen  in 
tanks.  On  the  western  coast  the  dry  fruit  is  used  as  floats  for  fishing-nets. 
Cordage  and  paper  are  made  of  the  bark,  and  in  Africa  the  pulp  of  the  fruit  is 
used  lor  preparing  an  acid  beverage,  and  the  leaves,  dried  and  powdered,  are 
mixed  with  food  as  a  condiment.  It  is  a  useful  tree,  which  thrives  well  in 
most  parts  of  India,  and  its  cultivation  should  be  encouraged. 

3.  BOMB  AX,  linn. 
Trees  with  digitate  leaves.     Calyx  cup-shaped,  truncate,  or  splitting  into 
3  to  5  lobes.     Staminal  tube  short,  split  into  5  or  more  bundles,  divided 
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at  the  top  into  numerous  filaments,  each  bearing  a  terminal  anther.  Ovary 
5-celled,  ovules  numerous.  Capsule  ligneous  or  coriaceous,  opening  locu- 
licidally  in  5  valves ;  the  seeds  embedded  in  a  woolly  substance.  Seeds 
obovoid  or  subglobose,  cotyledons  very  much  folded,  enclosing  the  radicle ; 
albumen  thin. 

1.  B.  malabaricum,  DC. ;  Wight  HI.  t  29 ;  Bedd.  Fl.  Sylv.  t  82 ; 
W.  &  A.  Prodr.  61. — Syn.  Bombax  heptaphyllum,  Cav.j  Roxb.  Cor.  PI.  t. 
247;  Roxb.  FL  Ind.  167.  Salmalia  Malabarica,  Schott  The  Cotton 
Tree.  Sans.  SalmalL  Vera.  Simal,  eemvl9  shembal,  semur,  sam,  8amtdy 
simnial.     Local :  Wallaiki,  Gonds,  C.P. ;  Letpan,  Burm. 

Glabrous,  young  stem  and  branches  covered  with  conical  prickles, 
|  in.  long,  with  a  black  point,  surrounded  at  the  base  by  concentric 
scaly  layers  of  cork.  Common  petiole  as  long  as,  or  longer  than 
leaflets;  leaflets  5  or  7,  petiolulate,  lanceolate,  acuminate,  generally 
from  4-8  in.  long.  Flowers  large,  scarlet,  occasionally  white,  appear- 
ing before  the  leaves,  on  short  thick  pedicels,  clustered  towards  the 
ends  of  branches.  Calyx  cup-shaped,  coriaceous,  irregularly  cleft  into 
short  obtuse  lobes,  outside  smooth,  inside  white-silky.  Petals  oblong, 
obtuse,  3-6  in.  long,  stellate,  tomentose  outside,  pubescent  or  nearly 
glabrous  inside.  Staminal  column  short,  filaments  much  longer,  but 
shorter  than  petals,  5  innermost  forked  at  the  top,  each  branch  bearing 
an  anther,  about  10  intermediate  ones  simple,  and  the  numerous  outer 
ones  shortly  united  in  5  clusters ;  anthers  long,  reniform,  afterwards  con- 
torted. Style  longer  than  stamens,  5-lobed  at  the  top.  Fruit  on  short 
peduncle,  a  hard,  'oblong,  obtuse,  ligneous  capsule,  4-5  in.  long.  Seeds 
numerous,  smooth,  enveloped  in  much  fine  silky  fibre. 

Indigenous  throughout  India  and  Burma,  and  often  cultivated.  In  the  sub- 
Himalayan  tract  extends  to  the  Indus,  ascending  to  3500  ft.  in  the  N.W;  Hima- 
laya, and  cultivated  as  high  as  6000  ft.  Leafless  from  Nov.  Dec.  until  April. 
Covered  with  the  large  scarlet  flowers  in  Feb.  March  ;  the  fruit  ripens  in  April, 
May.  A  very  large  tree,  of  rapid  growth,  attaining  a  height  of  160  ft.  and  a 
girth  of  40  ft  in  Burma  and  Southern  India,  and  nearly  the  same  dimensions 
in  the  moist  and  hot  valleys  of  the  outer  Himalaya.  The  trunk  is  straight,  the 
upper  part  cylindrical,  at  the  base  generally  with  large  buttresses,  running  up 
the  trunk  to  some  distance,  and  often  5  to  6  ft.  deep  near  the  ground  Similar 
buttresses  are  formed  by  many  trees  in  India  (Vitex,  Antians,  Lagerstroemia, 
Hymenodictyon,  Nauclea,  and  others)  and  in  other  tropical  countries.  The 
branches  are  in  whorls  of  5  to  7,  spreading  nearly  horizontally,  and  forming  a 
broad  conical  symmetrical  head.  The  branches  and  stem  of  young  trees  are 
covered  with  sharp  thick-set  prickles.  Bark  of  trunk  and  older  branches  grey, 
ash-coloured,  corky,  even  between  deep  longitudinal  and  cross-cracks. 

Wood  greyish  white,  with  darker  streaks,  light,  coarse-grained  and  porous 
No  distinct  heartwood.  Weight  23-34  lb.  per  cub.  ft.  (seasoned),  and  58$  lb. 
(green).  Value  of  P.  between  642  and  697  (Cunningham).  Not  durable,  except 
under  water.  Used  for  planking,  packing-cases,  toys,  scabbards,  fishing-floats, 
and  for  the  lining  of  wells.  Often  rafted  with  heavier  timber  to  make  it  float 
In  Burma  canoes  are  made  of  it,  said  to  last  3-4  years.  A  light-brown  trans- 
parent gum  exudes  from  wounds  in  the  bark,  which  is  employed  in  native 
medicine.  The  calyx  of  the  flower-bud  is  eaten  as  a  vegetable.  The  fruit  is 
collected  before  it  opens,  and  the  cotton  with  which  it  is  filled  is  used  to  stuff 
quilts  and  pillows. 
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Order  XIII.  STERCT7LIACE£L  1 

Trees,  shrubs,  or  herbs,  with  soft  wood,  frequently  tomentose  with 
stellate  hairs.  Leaves  alternate,  mostly  stipulate,  flowers  commonly 
regular,  bisexual  or  unisexual.  Calyx  more  or  less  deeply  divided  into 
5,  rarely  4  or  3,  valvate  lobes  or  segments.  Petals  5  or  none.  Stamens 
commonly  monadelphous,  with  5,  10,  or  15  2-celled  anthers.  Fruit- 
carpels  either  distinct  or  united  into  a  loculicidally  dehiscent  capsule. 
Seeds  with  or  without  albumen.— Gen.  PL  i.  2H ;  Royle  HI.  102 ;  Wight 
I1L  L  72  (Buttneriace»). 

Flowers  unisexual  or  polygamous ;  petals  none  ;  fruit  of  5  dis- 
tinct or  nearly  distinct  carpels 1.  Sterct/lul 

Flowers  bisexual ;  petals  5  ;  anther-cells  divaricate  ;  fruit- 
carpels  distinct,  or  spirally-twisted         ....        2.  Helictires. 

Flowers  bisexual,  with  an  involucel  of  3-5  caducous  bracts ; 
petals  5 ;  anther-cells  parallel ;  fruit  a  capsule  dehiscing 
loculicidally. 
Staminal  column  divided  into  20  filaments,   6  without 

anthers  ;  capsule  5-valved  .        .        ...        .        3.  Pterospbrmum. 

Staminal  column  composed  of  numerous  multiseriate  fila- 
ments, all  bearing  anthers  ;  capsule  5-10-valved         .        6.  ErIoljcna. 

1.  STEBCTTLIA,  Linn. 

Trees,  with  entire,  lobed,  or  digitate  leaves.  Flowers  unisexual  or 
polygamous.  Calyx  more  or  less  deeply  5-cleft,  rarely  4-cleft,  usually 
coloured.  Petals  none.  Carpels  5,  distinct  or  nearly  so,  with  two  or 
more  ovules  in  each,  stalked  on  a  long  gynophore,  adnate  to  which  is  th 
staminal  column,  bearing  at  the  top  10  or  15  anthers.  Fruit-carpels  dis- 
tinct, spreading,  coriaceous  or  woody,  dehiscent  along  the  inner  edge,  or 
thin,  foliaceous,  opening  long  before  maturity.  Seeds  one  or  more  in  each 
carpel ;  albumen  adhering  to  the  cotyledons,  often  splitting  in  two  ;  coty- 
ledons flat  and  thin. 

Fruit-carpels  coriaceous,  opening  at  maturity. 
Leaves  deeply  5-7 -lobed,  lobes  toothed  or  cleft ;  flower  panicles 

drooping ;  carpels  villose,  with  rust-coloured  tomentum    .        1.  &  villosa. 
Leaves  snallowly  5-lobed,  lobes  entire;  flower  panicles  pyra- 
midal, erect ;  carpels  covered  with  sharp  bristles  2.  8.  wrens. 
Fruit-carpels  membranous,  opening  long  before  maturity     .        .        8.  8.  colorata. 

1.  S.  villosa,  Eoxb.  EL  Ind.  iii.  153.— Tab.  X.— W.  &  A.  Prodr.  63. 
— Vern.  QiUkandar,  massu,  osha,  gudgudala,  Pb. ;  Udial,  Kamaon ; 
Uddr,  udalldy  Oudh. 

A  tree,  with  grey  or  brown  bark ;  leaves  on  long  petioles,  crowded  at 
the  end  of  branches,  tomentose  beneath,  nearly  glabrous  above,  deeply  5- 
7-lobed ;  lobes  oblong  or  ovate-oblong,  toothed  or  cleft.  Stipules  broad- 
lanceolate,  deciduous.  Flowers  yellow,  on  slender  pedicels,  as  long  or 
nearly  as  long  as  the  calyx,  loosely  arranged  in  long  drooping  panicles, 
5-8  panicles  at  the  end  of  the  leafless  branch ;  bracts  linear,  caducous ; 
male  and  bisexual  flowers  mixed,  the  former  by  far  the  most  numerous. 
Calyx  campanulate,  membranous,  border  yellow,  bottom  of  the  calyx  pink, 
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outside  with  scattered  stellate  hairs.  Flowers  bisexual :  ovary  globose, 
on  a  gynophore  as  long  as  the  calyx,  surrounded  at  its  base  by  10 
anthers  inserted  on  a  membranous  ring,  which  is  adnate  to  the  gyno- 
phore. Fruit  consisting  of  2  to  7  sessile,  oblong  or  obovoid,  coriaceous 
carpels,  l£-3  in.  long,  clothed  inside  and  outside  with  thick  brown  to- 
mentum  of  stellate  hairs ;  seeds  several  in  each  carpel. 

Outer  Himalaya  to  the  Indus,  ascending  to  3500  feet.  Paniab  Salt  range. 
Oudh  forests,  not  common.  Western  coast  from  Guzerat  southwards.  South 
India.  The  old  foliage  is  shed  Dec.,  Jan.  ;  new  leaves  issue  May,  June,  after 
the  flowers,  which  appear  in  March,  April ;  the  fruit  ripens  June,  July. 

Near  its  north-western  limit  this  species  is  often  only  a  shrub  8-10  ft.  high, 
with  a  straight,  somewhat  irregular  trunk,  and  a  few  large  spreading  branches. 
Further  east  and  south  it  is  a  moderate-sized  tree,  40-60  ft.  nigh,  with  a  short 
trunk  to  5  ft.  in  girth,  and  a  broad  head.  Bark  grey  or  brown,  smooth  or  some- 
what rough  with  exfoliating  scales.  Wood  soft  and  tight,  no  distinct  heartwood. 
The  inner  bark  yields  a  coarse,  very  strong  fibre,  which  is  made  into  ropes  and 
coarse  canvas  for  bags.  The  ropes  for  dragging  timber  by  elephants  and  buffa- 
loes in  South  India  are  made  of  the  bark  of  this  species.  A  pellucid  gum 
(kcUtla)  exudes  from  the  trunk. 

2.  S.  urens,  Roxb.  PL  Corom.  t.  24 ;  Fl.  Ind.  iii.  145 ;  W.  &  A. 
Prodr.  63. — Vern.  Gvlu,  kulu,  ktUru,  gvlar,  gvlli,  C.P. ;  Kalauri,  Panch 
Mehals. 

A  tree,  with  white  bark.  Leaves  on  long  petioles  crowded  at  the  ends  of 
branches,  tomentose  beneath,  nearly  glabrous  above,  sinuately  5-lobed ; 
lobes  entire,  acuminate,  sinuses  shallow.  Stipules  caducous.  Flowers 
small,  numerous,  greenish  yellow,  on  short  pedicels,  supported  by  linear 
bracts  longer  than  the  bud,  and  deciduous  after  flowering.  Panicles  crowded, 
generally  pyramidal,  erect,  every  part  covered  with  a  glutinous  yellow 
tomentum ;  a  few  bisexual  mixed  with  a  large  number  of  male  flowers. 
Gynophore  shorter  than  calyx ;  filaments  10,  alternately  longer,  united 
below  into  a  thin  sheath,  which  girds  the  gynophore.  Fruit  of  5  sessile 
radiating,  ovate-lanceolate,  hard,  coriaceous  carpels,  3  in.  long,  red  when 
ripe,  covered  outside  with  many  stiff  bristles,  which  sting  like  those  of  the 
Cow-itch  (Mucuna).  Seeds  oblong,  dark  chestnut -brown,  from  3  to  6 
in  each  carpeL 

Terai  forests  and  Siwalik  tract,  extending  west  to  the  Ganges.  Behar,  Central 
Provinces,  especially  the  Satpura  range,  Bandelkhand,  Gwalior,  Western  India 
from  the  Mhye  river  southwards.  Common  throughout  the  Peninsula  and  Ceylon, 
mostly  on  dry,  rocky  hills,  often  associated  with  Boswellia  thurifera.  Leafless 
during  winter,  fl.  Jan.-March,  the  fruit  ripening  in  April  and  May,  and  the 
young  leaves  appearing  about  the  same  time.  The  flowers,  when  touched, 
have  an  unpleasant  smell,  and  so  have  the  young  parts  of  this  and  other  species 
of  Sterculia,  hence  the  name. 

A  moderate-sized  tree,  from  30  to  50  ft  high ;  trunk  short,  often  crooked 
and  irregular,  rarely  exceeding  6  ft.  in  girth,  with  large  spreading  branches. 
Bark  thick,  cream-coloured,  pint  and  white,  smooth,  shining,  with  a  thin,  white, 
transparent  outer  coat,  peeling  off  like  that  of  the  birch.  The  wood  is  white, 
except  the  reddish  part  near  the  centre  of  large  old  trees,  soft,  light,  used  as 
fuel ;  Sitars  (native  guitars)  and  toys  are  made  of  it  on  the  western  coast. 
From  cracks  and  incisions  made  in  the  bark  exudes  a  white  gum,  which  is 
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collected  and  sold  tinder  the  name  of  katila,  katira,  with  the  gum  of  S.  viUoxL, 
Cochlospermum,  and  other  trees.  The  seeds  are  roasted  and  eaten  by  Gonds 
and  Kurkus  in  the  Central  Provinces. 

3.  S.  colorata,  Roxb.  PL  Corom.  t  25 ;  FL  Ind.  iil  146 ;  W.  &  A.  63. 

— Syn.  S.  Wallichii,  Falc. ;  Firmiana  colorata,  R.  Br.  Vern.  Bodula, 
walena,  Pb.,  N.W.P. ;  Samarri,  Oudh;  Khowsey,  bhaikoi,  Bomb. 

A  tree.  Leaves  on  long  petioles  crowded  at  the  ends  of  branches,  gla- 
brous, 5-lobed,  lobes  acuminate.  Panicles  lateral  or  terminal,  numerous, 
erect,  bright  orange-red  ;  peduncles  and  calyx  clothed  with  dense  stellate 
pubescence.  Flowers  numerous,  showy)  about  an  inch  long,  on  short 
pedicels.  Calyx  cylindrical-clavate,  leathery,  mouth  5-toothed.  Anthers 
about  30,  sessile  on  the  gynophore  below  the  ovaries.  Carpels  5,  oval ; 
styles  5,  short,  recurved.  Fruit  of  1-5,  stalked,  oblong-lanceolate  obtuse 
membranous  carpels,  opening  out  flat  long  before  the  seed  ripens,  pink 
outside,  yellowish  inside.  Seeds  generally  2,  adhering  one  to  each  margin 
of  the  carpel  near  its  base,  size  and  shape  of  a  small  bean. 

Forests  along  the  foot  and  in  the  outer  valleys  of  the  Himalaya,  from  the 
Jumna  south-eastward,  ascending  occasionally  to  4000  ft.  Oudh  forests  (rare), 
Central  Provinces,  the  Peninsula,  and  Burma.  In  the  dry  deciduous  rorest 
Leafless  during  winter,  ft*  March  -  April ;  the  young  leaves  appear  with  or 
soon  after  the  flowers.    The  seeds  ripen  June,  July. 

A  moderate-sised  tree,  50  to  60  ft.  high,  with  an  erect  stem,  often  fluted, 
attaining  a  girth  of  6  ft  Bark  dark  grey,  reddish  or  brownish,  with  short 
longitudinal  wrinkles,  a  few  broad  fissures,  with  a  papery  epidermis  exfoliating. 
Wood  of  a  dirty-white  colour,  with  bands  forming  concentric  lines,  and  con- 
spicuous medullary  rays,  heartwood  not  distinct.  Employed  for  ordinary  agri- 
cultural work.  Bark  made  into  rope,  less  strong  than  that  of  S.  villoma.  Twigs 
and  leaves  lopped  for  cattle-fodder. 

2.  HELIOTEBES,  Linn. 
Calyx  tubular,  5-cleft  at  the  top,  often  oblique.  Petals  5,  equal,  or  the 
2  upper  ones  broader*  the  claws  elongated.  Staminal  column  adnate  to 
gynophore,  bearing  5  or  10  anthers  \  anther-cells  divaricating,  often  conflu- 
ent into  one*  Ovary  5-lobed,  5-celled,  with  several  ovules  in  each  cell ; 
styles  5,  subulate,  more  or  less  connate.  Fruit-carpels  distinct  or  separ- 
ating, opening  along  their  inner  edge,  straight  or  spirally  twisted.  Seeds 
with  little  albumen ;  cotyledons  leafy*  folded  round  the  radicle. 

1.  H.  iBCtfa,  Linn. ;  Roxb.  FL  Ind.  143 ;  W.  &  A.  60  •  Wight  Ic.  1 180. 
— Syn.  Isora  corylifolia,  Schott  et  Endl.  Vern.  Marorphal,  jonka-phal, 
kapdsi,  Pb.,  N.W.P. ;  Bhendu,  Oudh;  Anterii  Banswarra;  Ketvan, 
rruiradsing,  Bomb. 

Young  branches  and  leaves  covered  with  rough-  pubescence,  chiefly  of 
stellate  hairs.  Leaves  on  short  petioles,  broadly  obovate  or  orbicular, 
shortly  acuminate,  base  slightly  cordate,  often  oblique,  irregularly  toothed, 
scabrous  above,  tomentose  beneath ;  stipules  deciduous.  Peduncles  short, 
axillary,  bracteate,  usually  2  or  4.  Calyx  about  \  in.  long  or  longer, 
obliquely  and  unequally  5-toothed.  Petals  red,  twice  as  long,  reflexed. 
Gynophore  at  the  time  of  flowering  as  long  as  petals,  afterwards  elongated. 
Anthers  10,  on  short  filaments,  alternating  with  the  teeth  of  the  staminal 
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tube.    Fruit  1-2  in.  long,  on  a  gynophore  nearly  as  long,  cylindrical,  com- 
posed of  5  spirally  twisted  tomentose  carpels. 

Bengal,  South  and  Central  India.  Banswara.  Oudh  forests  (common).  Sub- 
Himalayan  tract  as  far  west  as  the  Jhelam.  A  shrub,  or  small  tree ;  new  leaves 
in  April ;  fl.  April,  May,  and  throughout  the  rainy  season  ;  the  ripe  fruit  on 
the  tree  in  winter.  Tne  branches  are  used  for  fencing,  and  thatching ;  the 
bark  yields  a  strong  white  fibre,  made  into  coarse  cordage  and  canvas  for 
gunny-bags.    Fruit  and  leaves  used  in  native  medicine. 

3.  PTEBOSPERMTTM,  Schreb. 

Trees  or  shrubs,  pubescent  with  stellate  hairs.  Calyx  5-cleft,  deciduous. 
Petals  5,  deciduous.  Staniinal  column  adnate  to  the  gynophore,  divided 
at  the  top  into  20  filaments,  5  without  anthers  (staminodia),  15  with 
linear  anthers,  the  cells  parallel,  opening  longitudinally.  Ovary  sessile 
on  the  top  of  the  column,  5-celled,  with  several  ovules  in  each  cell ; 
style  undivided,  club-shaped  and  5-furrowed  at  the  top.  Capsule  woody 
or  coriaceous,  opening  loculicidally  in  5  valves.  Seeds  produced  into  a 
wing  at  the  top  ;  albumen  little  or  none  ;  cotyledons  wrinkled  or  folded. 
Leaves  peltate  or  obovate-oblong  .  .  .  .  1.  P.  accrifolium. 
Leaves  lanceolate      . 2.  P.  lancecefolium. 

P.  semisagittatum,  a  large  tree  from  Burma,  Chittagong,  distinguished  by 
lanceolate,  semisagittate  leaves  ;  large,  broad,  laciniate  stipules,  which  fall  after 
the  leaves  are  fully  developed  ;  broad  laciniate  bracts,  large  obovate  petals,  and 
an  oblong  fruit  3  in.  long ;  Is  cultivated  at  Saharunpore  and  elsewhere  in 
North- West  India,  but  is  not  indigenous. 

1.  P.  acerifolium,  Willd.— *Fab.  XL— Roxb.  EL  tnd.  iii.  158 ;  W. 
&  A.  Prodr.  69 ;  Wight  Ic.  t.  Q31 ;  Bot  Mag.  620.— Sans.  Karnikara. 
Vexn.  Kanak-charnpa,  Beng. ;  Tauiv-pcewun,  Burm. 

A  large  tree.  Toung  branches  and  calyx  covered  with  thick  ferruginous 
tomentum.  Stipules  many-cleft,  caducous.  Leaves  large,  peltate  or 
obovate-oblong,  sinuately  lobed,  glabrous  above,  and  grey  tomentose 
beneath.  Flowers  fragrant,  axillary,  on  short  pedicels,  with  many-cleft 
bracts.  Calyx  deeply  5 -cleft;  segments  linear,  uj  to  5  in.  long. 
Petals  linear  or  obliquely  wedge-shaped,  pure  white;  Capsule  ligneous, 
brown-tomentoee,  pentagonal,  2-6  in.  long.  Seeds  numerous,  obliquely 
oval,  compressed,  with  large,  brown,  thin  membranous  wings. 

Burma  and  hills  of  Eastern  Bengal.  Boons  between  Jumna  and  Sarda. 
Banks  of  the  Jumna  below  Mussoorie  (wild  T).  Cultivated  throughout  India. 
FL  from  March  to  June,  fruit  ripens  in  the  cold  season.  Wood  of  a  light-red 
colour,  firm.    In  the  N.W.  a  moderate-sized  tree*  attains  a  large  size  in  Burma. 

2.  P.  lanceafolinm*  Roxb*  FL  Ind.  i63.— Vern.  Ban  Jcalla,  Beng. 

A  large  tree.  Young  shoots  and  underside  of  leaves  with  short  white 
or  tawny  tomentum.  Stipules  subulate.  Leaves  alternate,  bifarious, 
lanceolate,  acuminate,  entire.  Flowers  fragrant,  axillary,  on  peduncles 
longer  than  calyx,  with  2  or  3  linear,  laciniate  bracts.  Sepals  linear,  re- 
volute,  1  in.  long.  Petals  obliquely  cuneiform,  white.  Capsules  lanceo- 
late, hoary,  5-celled.     Seeds  2-4  in  each  cell,  winged. 

Burma,  hills  of  Eastern  Bengal.  Sub-Himalayan  tract  as  far  west  as  the 
Jumna  (wild  ?).    A  tree  of  considerable  size.    Fl.  May-June. 
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4.  ERIOKENA,  DC. 

Shrubs  or  trees,  with  cordate  leaves  and  deciduous  stipules.  Flowers 
on  axillary  few-flowered  peduncles.  Calyx  deeply  5-cleft,  with  an  involu- 
cel  (epicalyx)  of  3-5,  often  laciniate  bracts.  Petals  5,  with  a  broad,  coria- 
ceous, hairy  claw.  Stamens  numerous,  all  fertile,  monadelphous,  in  many 
rows,  the  outer  ones  gradually  shorter ;  anthers  linear-oblong,  with  par- 
allel cells.  Style  one;  stigma  10-lobed.  Capsule  woody,  5-10-celled,  de- 
hiscing loculicidally,  the  dissepiments  attached  to  the  valves.  Seeds 
numerous  in  each  cell,  terminated  by  a  broad,  oblong,  or  tapering  wing. 

1.  B.  Hookeriana,  W.  &  A.  Prodr.  70  ;  Bedd.  Fl.  Sylv.  anal.  gen.  t  v. 

A  shrub  or  small  tree.  Leaves  cordate,  shortly  acuminate,  toothed,  3  in. 
broad,  and  about  as  long,  petioles  half  the  length  of  leaf ;  stipules  linear, 
caducous.  Young  shoots,  petioles,  under  side  of  leaves,  inflorescence,  bracts 
and  outside  of  calyx  clothed  with  dense  light-grey  stellate  tomentum; 
upper  side  of  leaves  with  scattered  tufts  of  stellate  hairs,  or  glabrate. 
Flowers  3-5,  peduncles  as  long  as  or  longer  than  leaf.  Calyx-segments  lan- 
ceolate, £-1  in.  long.  iBracts  deeply  cut  into  numerous  linear  segments. 
Style  hairy.  Capsule  7-9-celled,  ovoid,  1  in.  long  or  nearly  so,  valves  not 
keeled,  tubercled  outside. 

South  India.  Behar.  Common  Satpura  range.  Quna  (Gwalior).  FL  March, 
April.    Fruit  autumn  and  cold  season. 

A  sp.  of  Eriolcena,  with  leaves  5-6  in.  across  ;  petioles  nearly  as  long  as  leaf, 
I  found  (in  leaf  only)  in  the  Panch  Mehals  in  Jan.  1870.  (Vern.  Jehdli,  bud- 
jdri'dliamin.)  It  resembles  E.  Stockdi,  Hf.  &  Th.  (from  the  Concan) ;  but  I  am 
inclined  to  mink  that  the  differences  between  E.  Hookeriana,  E.  favescens, 
Garcke,  and  E.  Stocksii,  are  not  very  great. 

In  Nov.  1863  I  found  a  tree  on  the  Choti  Gandak  in  Gorakhpur,  vern. 
Beem,  with  large  cordate,  dentate  leaves  6  in.  broad,  petioles  2  in.,  and  oblong 
capsules,  valves  8  villose,  and  obtusely  keeled  on  the  back,  but  not  tubercled, 
which  may  possibly  belong  to  E.  spectabilis,  Wall,  a  tree  in  Nepal  with  fine, 
close-grained  wood  ;  and  among  the  plants  collected  by  R.  Thompson  in  Oudh, 
are  young  shoots  of  an  Eriolcena,  buds  clothed  with  stellate  tomentum  of  long 
soft  white  hairs,  stipules  lanceolate,  laciniate,  bracts  ovate,  laciniate  to  about  the 
middle,  which  may  be  referred  to  the  same  species.  A  tree  of  this  genius  from 
Burma  (Doani)  has  beautiful  red  wood,  whicn  polishes  well,  and  is  not  heavy, 
the  cub.  ft.  weighing  47  lb. 

Order  XIV.    TTLIACE.2E 

Mostly  trees  or  shrubs,  with  alternate  simple  leaves,  and  deciduous 
stipules.  Flowers  regular,  generally  bisexual  and  pentamerous.  Sepals 
free  or  connate,  valvate.  Petals  free.  Stamens  numerous,  free  or  connate  ; 
anthers  2-celled.  Ovary  free,  2-10-celled  ;  ovules  definite  or  indefinite  ; 
placentation  axile.  Fruit  generally  2-10-celled.  Seeds  with  or  with- 
out albumen.— Gen.  PI.  i.  228  ;  Royle  I1L  103,  104;  Wight  111.  i.  79, 82. 

Leaves  3-7-nerved  at  base ;  anthers  bursting  longitudinally  .  1.  Grewia. 

Leaves  penniveined ;  anthers  opening  by  slits  at  the  top  2.  El*ocabpu& 

To  this  family  belong  Berrva  AmmonUla  of  Ceylon,  distinguished  by  a  6- 
winged  capsule,  which  yields  the  Trincomalee  wood ;  the  Lime-tree  of  Europe, 
Tifta  eurojxea,  with  wing-like  bracts,  and  globose  indehiscent  1-2-seeded  fruit, 
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and  Corchorus  capsulars,  extensively  cultivated  in  Bengal,  and  now  one  of  the 
principal  articles  of  export  from  Calcutta,  yielding  the  Jute  of  commerce,  with 
a  round,  5-celled,  many-seeded  capsule. 

1.  GBEWIA»  Linn. 

Trees  or  shrubs ;  extremities  and  leaves  pubescent  or  tomentose  with 
stellate  hairs.  Leaves  with  3-7  basal  nerves,  generally  with  lateral 
nerves  from  midrib,  and  more  or  less  distinct  transverse  veins  at  right 
angles.  Flowers  regular,  bisexual,  pentamerous;  inflorescence  .cymose. 
Sepals  distinct,  deciduous,  coriaceous,  coloured  on  the  inner  side. 
Petals  clawed,  with  a  gland  or  hollow  on  the  inside  of  the  thickened 
base,  sometimes  wanting.  Stamens  indefinite,  all  fertile,  free,  inserted 
on  a  raised,  often  glandular  torus.  Ovary  2-4-celled  ;  style  subulate, 
stigma  shortly  2-4-lobed.  Fruit  a  drupe,  1-4-stoned,  entire  or  lobed, 
stones  1-  or  more-seeded,  and  divided  by  spurious  dissepiments  between 
the  seeds.   Embryo  with  flat  leafy  cotyledons  in  a  fleshy  or  horny  albumen. 

Peduncle  generally  one,  opposite  to  leaf. 
A  tree ;  flowers  yellow,  in  umbeUate  cymes  .        .        .        .1.  G.  opposittfolia. 
A  small  shrub  ;  flowers  white,  2-3,  or  solitary        .        .        .     2.  0.  popultfolia. 
Peduncles  axillary,  generally  more  than  one. 
Leaves  oblong,  ovate,  or  cordate. 
Drupe,  when  dry,  with  a  distinct  crustaceous  or  coriaceous 
rind. 
Leaves  oblong  ;  drupes  small,  on  long  pedicels    .  .     3.  0.  pilosa. 

Leaves  orbicular,  deeply  cordate;  drupes  glomerate,  nearly 

sessile,  |  in.  across 4.  G.  villosa. 

Leaves  ovate  or  obovate  ;  drupes  pedunculate,  nearly  1 

in.  across 5.  G.  telerophyUa. 

Drupe  fleshy,  wrinkled  when  dry,  no  distinct  coriaceous 
rind. 
Trees ;  peduncles  varying  in  length,  never  as  long  as 
leaves. 
Tomentose;  leaves  obliquely  ovate,  stipules  linear ;  buds 

not  ribbed,  ovoid,  petals  yellow  .  .  .  .  6.  Q.  vcstita. 
Tomentose  ;  leaves  obliquely  cordate,  stipules  lanceo- 
late, with  broad,  oblique  base ;  buds  ribbed,  cylin- 
drical or  clavate,  petals  red  and  yellow  .  .  7.  G.  aaialica. 
Pubescent  or  hoary  ;  leaves  obliquely  ovate-rhomboid, 
often  with  cordate  base ;  stipules  falcate,  auricu- 
late  ;  buds  cylindrical  or  obovoid  .        .        .     8.  G.  tilicefolia. 

Herbaceous  undershrubs  ;  pedicels  long  slender  9.  G.  mptda. 

Leaves  lanceolate  or  ovate-lanceolate. 

Leaves  nearly  glabrous,  ovate-lanceolate        .        .        .10.  G.  laevigata. 
Leaves  grey-tomentose  or  hoary  beneath,  lanceolate. 
Flowers  mostly  unisexual ;  leaves  sharp-serrate  .11.  Q.  polygama. 

Flowers  bisexual ;  leaves  entire  or  serrulate,  margin 

often  undulate 12.  Q.  salvifolia. 

1.  G.  oppositifolia,  Roxb.  FL  Ind.  ii.  583.— Tab.  XII— Wight  Ic. 
t  82. — Vera.  Pastuicanne,  Afg. ;  Dhamman,  bhamman,  pharwa,  Pb. ; 
EivXy  Hung,  bewal,  bdkul,  bemal,  bhimal,  bJiengul,  N.W.P. 

Branches,  leaves,  and  inflorescence  rough  with  stellate  hairs.  Leaves  2-4 
in.  long,  on  short  petioles,  ovate,  acuminate,  often  unequal  at  base,  obtusely 
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serrate,  3  or  5  nerves  proceeding  from  the  base,  scabrous-tomentose  on  both 
sides,  the  stellate  hairs  closer  together  beneath ;  stipules  subulate,  early 
deciduous.  Inflorescence  umbellate.  Peduncle  generally  one,  inserted 
more  or  less  opposite  the  petiole ;  pedicels  3  to  7  or  more,  with  linear  bracts 
at  their  base,  about  £  in.  long  when  in  flower ;  peduncles  £-1  in.  long. 
Flowers  large,  yellowish.  Sepals  linear,  about  J  in.  long  or  longer,  out- 
side densely  tomentose,  with  a  prominent  midrib  between  2  deep  furrows, 
giving  the  appearance  of  3  nerves,  inside  reddish,  smooth,  with  3  to  7 
parallel  nerves.  Petals  linear,  shorter  than  sepals,  yellowish  red.  Drupe 
consisting  of  from  1  to  4  more  or  less  distinct  lobes,  each  the  size  of 
a  small  pea,  fleshy,  first  qlive-green,  then  wrinkled  black,  with  scattered 
stellate  hairs,  glabrous  when  ripe. 

Common ;  wild  in  the  North  -  West  Himalaya,  from  the  Indus  to  Nepal, 
ascending  to  6000  feet.  Occasionally  in  the  Salt  range  and  other  hills  in  the 
Panjab ;  also  in  the  Suliinan  range,  trans  z  Indus.  Frequently  planted  near 
villages  and  houses  in  the  hills.  Leaves  shed  in  March ;  the  new  foliage  issues 
in  April  or  early  in  May  ;  fl.  March-June,  chiefly  in  May  ;  fruit  ripens  Oct-Dec 

A  moderate-sized  tree,  40  ft.  high,  with  a  straight  short  trunk,  attaining  3 
to  4  ft  in  girth.  Branches  spreading,  branchlets  somewhat  bifarious.  Bark 
of  trunk  and  larger  branches  $  inch  thick,  ash-coloured,  smooth,  longitudinally 
rugose.  Wood  white,  light,  very  tough,  used  where  strength  and  elasticity  are 
required,  for  oar-shafts,  handles,  shoulder-sticks  for  loads,  bows  (goleil)  used 
to  propel  a,  ball  as  missile.  The  chief  use  of  the  tree  is  to  furnish  fodder  for 
goats  and  sheep  during  winter  ;  for  this  purpose  the  tree  is  lopped  annually, 
the  twigs  and  leaves  are  dried  and  stored  between  its  branches.  The  inner  bark 
is  steeped  in  water  10  to  15  days,  then  beaten  and  made  into  cordage,  used  for 
sandals,  boat  and  cattle  ropes ;  but  is  not  durable,  taper  has  also  been  made 
of  it.    Tfye  fruit  is  eaten, 

2.  O.  populifolia,  Vaty ;  W.  &  A.  Prodr.  80  ;  Boissier  Fl,  Orient.  L  843  ; 
Oliver  FL  Trop.  Afr.  i.  246.— Syn.  Q.  betulmfolia,  Both.  Vern.  Ganger, 
Pb. ;  Gungo,  Sindh ;  Gangerun,  Raj pu tana. 

Branchlets  rough  with  short  stellate  hairs.  Leaves  variable  in  form, 
generally  broad-ovate,  short-acuminate,  more  rarely  obovate  and  obtuse 
or  cuneate,  sharp-dentate  or  irregularly  serrate,  and  frequently  thickened 
at  the  edges,  greyish  green  on  both  sides,  rough  with  short  stellate 
hairs,  with  3,  rarely  5,  nerves  from  base  ;  petioles  £- J  in.  long .  Stipules 
subulate,  early  deciduous.  Peduncles  generally  solitary,  opposite  to  the 
leaves,  1 -flowered  or  2-3-flowered.  Flowers  large,  white  $  sepals  4-f  in. 
long ;  petals  shorter,  the  linear  blade  attached  to  the  back  of  a  ciliated 
scale  (the  claw),  which  fits  round  the  angular  torus.  Drupe  2-lobed, 
shining,  smooth,  orange  red  when  ripe;  the  lobes  distinct,  the  size  of 
small  peas,  each  with  a  2-celled  stone. 

Common  on  low  hills  trans-Indus,  in  the  Salt  range  to  3000  ft,  and  in  the 
more  arid  tracts  of  the  Panjab  as  far  as  Delhi  Sindh,  Afghanistan,  Aden.  N.W. 
Himalaya,  ascending  to  2000  ft  Dry  hills  of  Rajputana.  Peninsula.  Tropical 
Africa,  Egypt,  Persia.  A  small  shrub,  with  slender  branches  ;  the  fruit,  with 
a  scanty  but  pleasant  pulp,  is  eaten  in  Sindh.  FL  in  the  cold  season.  The 
wood  makes  good  walking-sticks. 
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3.  G.  pilosa,  Lam. ;  W.  &  A.  Prodr.  78. — Syn.  G.  cmpinifolia,  Roxb. 
FL  Ind.  ii  587. 

Branchlets,  leaves,  and  inflorescence  rough  with  short  light -brown 
stellate  tomentum.  Leaves  subcoriaceous,  2-4  in.  long,  on  short  petioles, 
oblong,  shortly  acuminate,  serrate,  base  obtuse  or  cordate,  the  middle 
nerve  with  4-5  main  lateral  nerves  on  either  side,  the  lowest  pair  proceed- 
ing from  near  the  base ;  transverse  veins  prominent.  Peduncles  axillary, 
1-3,  short,  £  in.  long ;  pedicels  1-3,  same  length.  Flower-buds  oblong, 
dilated  at  the  base,  constricted  in  the  middle.  Sepals  linear,  \  in.  long. 
Petals  one-third  shorter  than  sepals,  linear,  emarginate.  Drupe  1-4-lobed, 
J  in.  across,  on  pedicels  J  in.  long,  with  a  crustaceous  rind,  covered  with 
stellate  pubescence.  Specimens  in  leaf  only  may  be  distinguished  by  the 
cordate  or  rounded  base  of  the  oblong,  short-acuminate  leaves,  with  pro- 
minent transverse  veins. 

North- West  India,  Behar,  Bandelkhand,  Central  Provinces,  Rajputana, 
Guzerat,  and  South  India.  A  shrub ;  fl.  July-Sept ;  the  fruit  ripens  in  the 
cold  season.  The  fruit  of  a  shrub  near  this,  and  probably  the  same,  called 
Karantoy  on  the  Bassi  hills,  east  of  the  Bunass  river  in  Meywar,  is  eaten. 

G.  hirsute,  Vahl. ;  W.  *  A.  Prodr.  78— syn.  G.  pilosa,  Roxb.  FL  Ind.  ii.  588— 
is  a  shrub  in  South  India  with  some  resemblance  to  G.  pilosa,  Lam.,  with  lan- 
ceolate, thick  and  soft-tomentose,  penninerved  and  wrinkled  leaves ;  buds 
ovoid ;  sepals  £  in.  long,  or  less.    Drupes  slightly  lobed,  with  long  stiff  hairs. 

4.  G.  villosa,  Willd. ;  W.  &  A.  Prodr.  79 ;  Dalzell  &  Gibson,  Bombay 
Flora,  25. — Vern.  Inzarra,  pastuwanne,  T.I. ;  Jctiidar,  kaskusri,  thamtlier. 
Salt  Range ;  Gawal  kopra,  Kishengurh. 

Young  parts  and  leaves  clothed  with  long  soft  hairs.  Leaves  1-3  in. 
long,  rugose  above,  villous  beneath,  nearly  orbicular,  deeply  cordate,  sharp- 
serrate,  8erratures  bearded  with  tufts  of  long  soft  hairs.  Petioles  £-1  in. 
long.  Basal  nerves  3-6  ;  lateral  nerves  3?4  on  either  side  of  midrib,  and 
on  the  outer  side  of  the  basal  nerves ;  transverse  veins  prominent  Stip- 
ules ovate-lanceolate,  deciduous.  Flowers  dull  yellow,  in  short  compact 
axillary  cymes.  Sepals  linear,  clothed  with  long  soft  hairs ;  petals  much 
shorter  than  sepals.  Fruit  globose,  the  si*e  of  a  cherry  when  dry,  with  a 
crustaceous,  brown  or  reddish  rind,  covered  with  tufts  of  long  stellate 
hairs.     Stones  4,  1-2-seeded,  in  a  sweet  edible  pulp, 

Sindh,  Panjab,  trans-Indus,  Salt  range,  Rajputana,  the  Konkan.  South  India, 
tropical  Africa  and  Cape  de  Verde  Islands.  FL  June-Sept  A  small  shrub. 
The  fruit  is  eaten. 

5.  G.  sclerophylla,  Roxb.  Hort  Beng.  42. — Syn.  G.  scabrophylla, 
Roxb.  Fl.  Ind.  ii  584  ;  Wight  Ic.  t.  89.     Vern.  Fliarsia,  Kamaon. 

Branchlets,  inflorescence,  and  under  side  of  leaves  clothed  with  soft 
tomentum.  Leaves  scabrous  above,  ovate  or  obovate,  obtuse  or  shortly 
acuminate,  unequally  serrate,  3-9  in.  long ;  petioles  \\  in.  long  \  trans- 
verse nerves  distinct;  stipules  linear,  deciduous.  Peduncles  axillary, 
generally  1-4  together,  of  various  length,  2-3-flowered ;  bracts  small  subu- 
late, caducous.   Flowers  white.    Sepals  linear-lanceolate,  nearly  3  times  the 
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length  of  the  petals.  Drupe  the  size  of  a  large  gooseberry,  nearly  round, 
when  ripe  brownish  grey  and  a  little  hairy,  with  a  coriaceous  rind  when 
dry,  pulp  sweet,  glutinous,  pale  yellow.  Nuts  4,  obovoid,  rugose,  thick 
and  hard,  1-2-seeded. 

A  small  shrub  or  undershrub,  3-4  ft.  high,  common  in  the  Doons  and 
Siwaliks  from  the  Jumna  eastward.  Oudh  forests.  Sikkim.  Fruit  eatable 
{Gurbheli).    Fl.  April-Sept 

G.  abutilifolia—J\is8.  G.  aspera,  Roxb.  Fl.  Ind.  ii  591— arborescent,  from 
South  India,  resembles  this  sp.  in  leaves  and  inflorescence. 

6.  G.  vestita,  Wall.— Syn.  G.  elastica,  Eoyle  I1L  t.  22.  Vern.  Farri, 
pJuriwa,  dhamman,  Pb. ;  Pharsia,  pharsai,  pharsula,  dhamun,  dhamman, 
N.W.P. ;  PhaUa,  dhamin,  damon,  C.P. 

Young  branches,  under  side  of  leaves,  and  inflorescence  with  soft  grey 
tomentum.  Leaves  2-4  in.  long,  on  short  petioles,  obliquely  ovate,  acumi- 
nate, serrate,  sometimes  indistinctly  3-lobed,  with  5  or  6  basal  nerves, 
pale  beneath ;  stipules  linear,  nearly  as  long  as  petiole.  Cymes  compact, 
axillary.  Peduncles  short,  3  to  5  or  more,  generally  not  longer  than  £  in., 
each  bearing  2  or  3  pedicels  of  about  the  same  length,  supported  by  lin- 
ear bracts.  Flower-buds  ovoid.  Sepals  linear-lanceolate,  about  \  in.  long; 
nerves  indistinct,  outside  softly  tomentose  with  long  fine  hairs,  inside 
glabrous,  yellow.  Petals  much  shorter  than  sepals.  Drupe  pear-shaped 
or  globose,  of  the  size  of  a  pea,  fleshy,  2-4-lobed,  black  when  ripe. 

Outer  Himalaya,  as  far  west  as  the  Indus.  Salt  range.  Eastern  Bengal. 
Behar  and  Central  Provinces.  New  leaves  appear  in  May  ;  the  flowers,  which 
are  orange-yellow,  not  very  conspicuous,  from  Jan.  to  May ;  the  fruit  ripens 
Aug.  to  Nov, 

A  small  tree,  25  ft.  high,  with  a  trunk  rarely  exceeding  2  ft  girth.  Bark 
of  stem  cinereous  or  dark  brown,  smooth,  longitudinally  rugose.  Sapwood 
white  or  light  brown  ;  heartwood  pale  yellow,  reddish  brown,  or  grey  brown, 
fairly  close,  fine  and  even-grained,  when  seasoned  weighing  about  50  lb.  per 
cub.  ft.,  strong,  tough,  and  elastic.  Used  for  shoulder-poles  for  loads,  bows, 
spear-handles.    Fruit  eaten. 

7.  G.  asiatica,  linn. ;  W.  &  A.  Prodr.  79 ;  Iioxb.  Fl.  Ind.  ii.  586.— 
Vern.  Phalsa,  phalsi,  dltamin. 

Young  branches,  under  side  of  leaves,  and  inflorescence  with  soft  grey 
or  yellowish  tomentum.  Leaves  2  to  7  in.  long,  obliquely  cordate  or  broad- 
ovate,  acuminate,  irregularly  toothed,  with  5,  6,  or  7  arching  nerves  proceed- 
ing from  the  base ;  stipules  linear-lanceolate,  often  with  a  broad  oblique  base ; 
petioles  J  in.  long.  Peduncles  axillary,  2  to  7,  varying  in  length  from  £-2 
inches,  but  mostly  1-2  in.  long,  bearing  from  3  to  5  flowers  on  bracteate 
divaricating  pedicels,  shorter  than  peduncle.  Flower-buds  ribbed,  cylin- 
drical or  clavate.  Sepals  varying  in  length,  generally  f  in.  long,  whitish- 
tomentose  outside,  reddish  brown  or  yellow  inside.  Petals  red  and  yellow, 
emarginate,  half  as  long  as  sepals.  Drupe  globose,  dark  brown  when 
ripe,  indistinctly  lobed,  with  1  or  2  nuts. 

Cultivated  throughout  India,  in  Burma,  and  the  Mauritius.    Said  to  be  wild 


Digitized  by  LjOOQ  1C 


Grewia.]  XIV.  TILIACE^.  41 

in  the  Poona  district  (Dalz.  &  Gibson,  Bombay  Fl.  26),  the  Salt  range, 
Garhwal,  the  Oudh  forests  (R.  Thompson),  and  the  Banda  district  (Edgewortb). 
Outside  India,  in  Upper  Guinea  and  South  Central  Africa,  with  obliquely  cor- 
date leaves,  soft  tomentose  on  both  surfaces  (Oliv.  Fl.  Trop.  Afr.  L  249).  In 
Dec.  1869, 1  found  a  shrub  (in  leaf  only)  wild  on  the  dry  hills  of  the  northern 
Aravalli  near  Todgarh,  called  Dhamin,  which  I  refer  to  this  species.  A  month 
later,  I  found  what  appeared  to  me  the  same  plant  in  Banswara  as  a  tree, 
called  Bamanat.  Eventually  it  may  be  right  to  unite  G.  vestita  with  G.  au- 
atica.  I  admit  that  the  specific  differences  here  given  are  slight,  and  further 
researches  may  possibly  remove  them  altogether.  At  present,  however,  it  seems 
to  me  more  convenient  to  keep  the  two  species  separate. 

New  leaves  about  the  end  of  March.  Fl.  Feb.  March  ;  fruit  ripens  in  the  fol- 
lowing months.  A  middle-sized  tree,  25  ft.  high,  with  short  trunk  3-4  ft.  in  girth. 
Bark  $  in.  thick,  grey  or  dark  brown,  undulating,  smooth  with  shallow  longi- 
tudinal cracks.  Sapwood  whitish  ;  heartwood  reddish  brown,  with  many 
minute  pores,  close,  even-grained,  strong,  tough,  elastic.  Bark  employed  for 
making  rope,  mucilaginous,  used  for  refining  sugar  in  Saharanpur  district. 
Cultivated  for  the  small,  not  very  succulent,  pleasantly  acid  fruit. 

8.  G.  tili»folia,  VahL ;  W.  &  A.  Prodr.  80;  Roxb.  FL  Ind.  ii.  587 ; 
Bedd.  FL  Sylv.  t.  108.— Vern.  Pharsa,  Oudh ;  Dhamin,  C.P. 

Young  branches  and  leaves  pubescent,  with  scattered  stellate  hairs. 
Leaves  on  petioles  J-l  in.  long,  obliquely  ovate,  sometimes  rhomboid, 
acuminate,  bluntly  toothed  or  serrate,  with  5  basal  nerves,  3  of  which 
are  prominent  and  penniveined,  upper  side  at  length  glabrous,  under  side 
more  or  less  pubescent.  Stipules  broad-lanceolate,  often  falcate  and  auri- 
culate.  Peduncles  axillary,  numerous  (3-10),  3-5-flowered  ;  bracts  decid- 
uous. Flower-buds  cylindrical  or  obovoid.  Sepals  linear,  \-\  in.  long, 
pubescent  outside,  glabrous  inside.  Petals  oblong,  half  the  length  of 
sepals.     Drupes  globose,  size  of  a  pea,  indistinctly  lobed. 

Hot,  dry  forests  throughout  India,  Siwalik  tract  from  the  Jumna  to  Assam. 
Oudh,  Benar,  Bandelkhand,  Central  Provinces,  the  Konkan  and  the  Peninsula. 
Frequently  associated  with  Sal.  Leaves  shed  in  March  ;  new  foliage  in  April. 
FL  in  April  and  May  ;  fruit  ripens  from  June  to  October. 

A  moderate-sized  tree,  30-35  ft.  high,  with  an  erect,  straight  trunk,  4-5  ft.  in 
girth.  Bark  \  in.  thick,  cinereous,  with  dark  blotches,  rough  with  exfoliating 
scales.  Sapwood  whitish ;  heartwood  light  reddish  brown,  compact,  close- 
grained.  Weighs  30-40  lb.  per  cub.  ft.  Easily  worked,  elastic,  durable.  Con- 
tracts and  expands  much  with  wet  and  dry  weather,  but  is  valuable  where 
strength  and  elasticity  are  required.  Made  into  shafts,  shoulder-poles  for 
loads,  pellet-bows,  handles,  masts,  oars,  employed  in  cart  and  carriage  building. 
From  the  inner  bark  cordage  is  made  in  Bombay.  Twigs  and  leaves  lopped 
for  fodder.    Fruit  eaten,  of  an  agreeable  acid  flavour.    . 

9.  O.  sapida,  Roxb.  Fl.  Ind.  iL  590.—  Syn.  G.  nana,  Wall. 

Pubescent  or  tomentose.  Leaves  ovate  or  obovate,  serrate,  3-5-nerved, 
often  shallow-lobed,  pale  beneath ;  petioles  \  in.  long.  Stipules  subulate. 
Peduncles  2-5,  axillary,  slender,  1  in.  long,  each  with  2-5  flowers  on 
short,  divergent,  often  divaricate,  pedicels.    Flowers  yellow ;  sepals  linear- 
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oblong;  petals  nearly  entire.     Drupe  the  size  of  a  pea,  slightly  2-4- 
lobed. 

A  small  undershrub,  common  in  pastures  in  the  Doons  and  the  Bub-Him- 
alayan  tract,  from  the  Jumna  to  Assam,  ascending  to  3000  ft,  with  a  short, 
thick,  woody  stem  underground,  throwing  up  annually  a  number  of  herbaceous 
shoots,  seldom  more  than  a  few  ft.  high.  These,  after  bearing  leaves,  flowers, 
and  fruit,  are  generally  burnt  down  by  the  jungle-fires  of  the  hot  season.  The 
fruit  is  small,  but  palatable. 

10.  O.  lavigata,  Vabl ;  W.  &  A.  Prodr.  77.— Syn.  G.  didyma,  Roxb. 
FL  Ind.  il  591.     Vern.  Kat  bhewal,  bhimvl,  N.W.P. ;  gakki,  Oudh. 

Nearly  glabrous,  extremities  and  young  leaves  pubescent  with  scat- 
tered stellate  hairs.  Leaves  bifarious,  on  short  petioles,  ovate-lanceolate, 
long-acuminate,  serrate,  base  acute,  3-6  in.  long,  penniveined,  the  low- 
est pair  of  nerves  from  the  base ;  transverse  nerves  not  prominent.  Stip- 
ules caducous.  Peduncles  axillary,  2-3  together,  slender,  nearly  an 
inch  long,  each  bearing  3  yellowish  flowers  on  shorter  bracteate  pedicels. 
Buds  oblong,  ribbed.  Sepals  linear,  \  inph  long  or  more,  pilose.  Petals 
oblong,  entire,  obtuse,  less  than  £  the  length  of  sepals.  Drupe  glabrous, 
consisting  of  2,  rarely  3,  distinct  lobes,  each  lobe  containing  one  or  two 
1 -celled  nuts.  Specimens  in  leaf  only  may  be  distinguished  by  the  nearly 
glabrous  long-acuminate  leaves  with  acute  base;  transverse  veins  not 
prominent. 

Outer  Himalaya,  as  far  as  the  Jumna,  ascending  to  3000  ft  Plentiful  in  the 
Gonda  and  Baraitch  divisions  of  the  Oudh  forests.  Bengal,  Behar,  and  Central 
Provinces.  Leaves  are  shed  and  renewed  in  April.  PI.  June-Sept  A  small  tree, 
20  ft  high,  2  ft.  girth,  with  a  short,  erect  trunk,  and  a  smooth,  greenish,  cinere- 
ous bark.  Wood  white,  even-,  close-grained,  elastic ;  no  distinct  heaxtwood. 
Twigs  and  leaves  lopped  for  cattle-fodder  in  the  N.W,  Provinces. 

G.  sepiaria,  Roxd.  L  c.  589,  is  nearly  allied  $o  this  sp.,  but  has  solitary 
peduncles,  employed  to  make  hedges  in  Bengal. 

11.  O.  polygama,  Roxb.  FL  Ind,  iL  588.— Syn.  G.  helicterifolia, 
Wall 

Extremities  grey-tomentose,  branchlets  pubescent.  Leaves  bifarious,  on 
short  petioles,  lanceolate,  2-3  in.  long,  sharp-serrate,  penniveined,  the  lowest 
pair  of  nerves  from  the  base,  glabrescent  above,  white  or  grey-velvety  be- 
neath. Stipules  subulate,  longer  than  petioles.  Flowers  polygamous, 
mostly  unisexual.  Peduncles  slender,  axillary,  1-J>  together,  much  longer 
than  petiole,  |-1  in,  long,  pedicels  2-4,  shorter  than  peduncle.  Petals  half 
the  length  of  sepals.  Male  flowers :  stamens  about  20,  inserted  on  an 
elevated  torus.  Female  flowers :  anthers  effete,  on  short  filaments ;  stigma 
large,  stellate.  Drupe  £  in.  diam.,  indistinctly  4-lobed,  shining,  with  a 
few  scattered  hairs.     Stones  4,  1 -seeded. 

Outer  Himalaya,  from  the  Chenab  to  Assam,  ascending  to  4000  ft  Salt  range, 
Paniab.  Behar,  the  Konkan,  Burma,  Ceylon.  North  Australia.  A  shrub  or 
small  tree,  with  a  short  trunk,  bifarious  spreading  branches,  and  a  small  rounded 
crown.    FL  July- Aug. ;  fruit  ripe,  Nov.  Dec 
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12.  O.  BalYifolia,  Heyne ;  W.  &  A.  Prodr.  77.— Syn.  G.  tricolor,  Juss. 
Vern.  Bather,  nikki-bekkar,  gargets,  Pb. 

Extremities  and  under  side  of  leaves  covered  with  short  white  or  grey 
hoary  pubescence.  Leaves  lanceolate,  2-3  in.  long,  margin  entire  undu- 
late or  serrulate,  3  basal  nerves,  and  2  or  3  lateral  nerves  on  either  side 
of  midrib ;  transverse  veins  indistinct ;  petioles  £  in.  long.  Stipules 
linear,  longer  than  petiole,  with  a  distinct  nerve.  Peduncles  axillary, 
1,  2,  or  3,  longer  than  petiole,  2- 3 -flowered ;  pedicels  as  long  as,  or  longer 
than  peduncles.  Flowers  conspicuous,  of  a  fine  yellow ;  petals  obovate, 
bifid,  half  the  length  of  sepals.  Drupes  of  1-2  more  or  less  distinct 
subglobose  lobes. 

Panjab,  cis-  and  trans-Indus  (ascends  in  the  Salt  ranee  to  3000  ft.),  Sindh, 
Central  Provinces,  and  the  Peninsula.  A  shrub  or  small  tree  16-20  ft  high, 
with  a  short,  straight  stem,  attaining  a  girth  of  18-24  in.  Bark  light  grey  to 
reddish  brown,  or  blackish,  longitudinally  rugose.  Fl.  Feb.,  March  ;  fruit  small, 
not  succulent,  subacid,  eaten. 

G.  Rothii,  DC. ;  W  &  A.  Prodr.  78— syn.  G.  salvi/olia,  Roxb.  1.  c.  587— Coro- 
mandel  and  Bandelkhand,  with  broader,  finely  serrate  leaves,  and  distinct  trans- 
verse veins,  is  nearly  allied  to  this,  and  perhaps  not  specifically  different. 

%  ELJQOCABPUS,  Linn. 
Flowers  in  axillary  racemes,  generally  bisexual  Sepals  4  or  5.  Petals 
as  many  as  sepals,  fringed  or  lobed,  rarely  entire,  inserted  round  the 
base  of  the  thick  glandular  torus  \  induplicate-valvate  in  bud.  Stamens 
numerous,  inserted  on  the  torus  between  the  glands ;  anthers  linear, 
opening  at  the  top  in  2  confluent  short  slits.  Ovary  2-5-celled  \  style 
one,  subulate.  '  Fruit  a  drupe  with  one  kernel,  1-  or  2-5-celled,  one 
seed  in  each  cell    Albumen  fleshy  ;  cotyledons  flat,  broad. 

1.  B.  Ganitrus,  Roxb.  fl.  Ind.  ii  592;  Wight  Ic  t.  66.— Sans. 
Rudraksha.     Vera,  Rudrak,  rudraktth. 

Leaves  alternate,  approximate  near  ends  of  branches,  on  petioles  many 
times  shorter  than  the  leaf,  ovate-lanceolate,  indistinctly  serrate,  slightly 
silky  when  young,  afterwards  glabrous  on  both  sides,  about  6  in.  long.  Stip- 
ules minute,  caducous.  Racemes  below  the  leaves,  on  two-year-old  branch- 
lets,  unilateral,  drooping ;  bracts  deciduous ;  pedicels  as  long  as  flowers. 
Sepals  5,  lanceolate,  acute,  silky.  Petals  5,  oblong,  divided  into  numer- 
ous subulate  segments.  Filaments  25-40,  short,  inserted  on  the  large 
convex  disc.  Ovary  ovoid,  villous,  5-lobed,  5-celled ;  style  5-grooved. 
Drupe  globose,  sizp  of  a  large  cherry,  purple ;  nut  globose,  thick,  very 
hard,  5-celled,  surface  elegantly  tubercled,  marked  with  5  equidistant 
grooves,  running  from  the  apex  to  the  base.  Seed  generally  one  in  each 
celL     Cotyledons  oblong,  thin,  3-nerved. 

Nepal,  Assam,  Western  Ghats,  and  probably  occurs  in  the  southern  forests  of 
the  Central  Provinces.  A  large  tree,  flowers  in  the  cold  season,  and  ripens  its 
fruit  in  autumn.  The  hard,  tubercled  nuts  are  polished,  made  into  rosaries  and 
bracelets,  worn  by  Brahmins  and  Fakirs,  and  are  frequently  set  in  gold. 

Another  species,  E.  serraius,  Roxb.  L  c.  596,  with  bluntly  serrate,  ovate 
leaves,  petioles  £  or  J  length  of  leaf,  exterior  anther-valve  bearded,  and  a  3- 
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celled  ovary,  is  said  to  have  been  found  in  Kamaon.    The  fruit  (Julpai,  Beng.), 
size  and  shape  of  an  olive,  is  pickled ;  nut  oblong,  smooth,  not  tubercled. 
Numerous  species  of  this  genus  are  in  the  forests  of  South  India  and  Burma. 

Order  XV.    MALPIGHIACEJE. 

Usually  climbing  shrubs  with  opposite  simple  leaves ;  exstipulate,  or 
stipules  inconspicuous.  Flowers  regular,  bisexual,  pentamerous,  usu- 
ally yellow,  white,  or  red.  Calyx  deeply  divided,  usually  with  one  or 
more  sessile  glands  outside  (eglandular  in  Aspidopterys).  Petals  free, 
clawed  or  sessile,  toothed  or  entire.  Stamens  hypogynous,  10.  Ovary 
free,  3-celled  and  3-lobed ;  placentation  axile ;  ovules  solitary.  Fruit- 
carpels  1-3,  usually  winged  (samaroid).  Seed  exalbuminous. — Gen. 
PL  i.  247 ;  Eoyle  111.  133 ;  Wight  HI.  i.  136. 

Petals  clawed,  unequal ;  1  stamen  longer  than  the  rest ;  style 

one  ;  carpels  winged  at  the  end         .  .  .  .1.  Hiptage. 

Petals  sessile ;  all  stamens  equal ;  styles  3  ;  carpels  winged  all 

round    .  .  .  .  .  .  .2.  Aspidopterys. 

1.  HIPTAGE,  Gartner. 
Climbing  shrubs,  with  opposite,  coriaceous,  entire  leaves,  without 
stipules.  Calyx  5-parted,  with  a  large  oblong  gland  outside,  adnate  to 
pedicel  and  calyx.  Petals  5,  unequal,  unguiculate,  silky.  Stamens  10, 
declinate,  all  antheriferous,  one  much  longer  than  the  rest.  Ovary  3- 
lobed ;  style  1,  filiform.  Fruit  of  1-3  samaras,  connate  at  the  base, 
and  terminating  in  long  wings. 

1.  H.  Madablota,  Geertn. ;  W.  &  A.  Prodr.  107. — Syn.  Ganinera  race- 
mom,  Roxb.  Cor.  pi.  t.  18  ;  FL  Ind.  ii.  368.  Vern.  Kampti,  C.P. ;  Mad 
malti,  aita  lagiUa,  N.  W.P.  ;  Endra,  chopar,  benkar,  JcJiumb,  Pb.  hills ; 
Chabuk  churi,  Pb.  plains  ;  Halud-wail,  Mahratta. 

A  large  climbing  shrub.  Leaves  glabrous,  elliptic  or  elliptic-oblong, 
acuminate,  4-6  in.  long,  on  short,  channelled  petioles,  penniveined,  main 
lateral  nerves  arcuate,  4-6  on  either  side  of  midrib.  Flowers  showy,  f  in. 
across,  white  and  yellow,  in  large  terminal  panicles ;  pedicels  articulate, 
with  2  subulate  bracts  in  the  middle.  Carpels  3,  wings  oblanceolate, 
unequal,  one  about  2  in.  long,  the  two  others  shorter. 

Common  in  ravines  and  moist  places  in  most  parts  of  India.  Often  on  Sal 
trees.  Sub-Himalavan  tract  to  Indus,  ascending  to  3000  ft  Mt  Aboo,  Burma. 
Ceylon.    China.    1?L  Jan.-March.    Fr.  May.    Bark  bitter. 

2.  ASPIDOPTERYS,  A  Jussieu. 
Climbing  shrubs,  with  opposite,  entire  leaves,  without  stipules.  Calyx 
5-parted,  without  a  gland.  Petals  5,  equal,  not  clawed.  Stamens  10, 
equal,  all  antheriferous.  Ovary  3-lobed  ;  styles  3,  short.  Fruit  of  3 
samaras ;  the  seed  in  the  middle  of  a  circular,  oblong,  or  ovate  membran- 
ous wing. 

1.  A  lanuginosa,  A.  Juss. — Syn.  Hircea  lanuginosa,  Wall.  PL  As. 
Rar.  L  13. 
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A  large  climber.  Leaves  cordate  or  ovate-cordate,  long-acuminate,  4-6 
in.  long ;  petiole  £  in.  long.  Under  side  of  leaves,  young  shoots,  and  in- 
florescence clothed  with  soft,  grey,  silky  tomentum.  Flowers  \  in.  across. 
Ovaries  tomentose,  with  long  white  hairs.    Wings  of  fruit  oval,  1 J  in.  long. 

Nepal,  Kamaon  (to  4000  ft.),  Dehra  Doon.    Fl.  June. 

A.  nutans,  A.  Juss. — Syn.  Hircea  nutans,  Roxb.  Fl.  Ind.  ii.  447  ;  W.  &  A. 
Prodr.  108,  is  similar,  but  has  glabrous  leaves  and  longer  petioles.    Bengal 

A.  Boxburghiana,  A.  Juss. — syn.  Triopteris  indica,  Koxb.  Cor.  pL  t.  160  ; 
Hira>a  indica,  Roxb.  Fl.  Ind.  ii.  448,  W.  &  A.  Prodr.  108 — has  glabrous  leaves, 
ovary  with  short  hairs,  and  oblong  fruit-wings.  South  India,  Bengal,  Nepal, 
Burma. 

Order  XVI.    GERANIACEJE. 

Herbs  or  shrubs,  rarely  trees,  with  opposite  or  alternate  leaves.  Flowers 
bisexual.  Sepals  5,  rarely  fewer,  free  or  more  or  less  connate.  Petals 
as  many  as  sepals  or  wanting,  hypogynous  or  perigynous,  imbricate  or 
contorted.  Stamens  generally  twice  the  number  of  petals ;  anthers  versa- 
tile, 2-celled,  without  connective,  the  cells  parallel,  dehiscing  longitudin- 
ally. Ovary  of  3-5  carpels,  3-5-celled  and  -lobed,  the  carpels  adnate  to  the 
axis  below  ;  ovules  1  or  2  in  each  cell,  rarely  numerous  (as  in  Averrhoa). 
Fruit  various ;  albumen  scanty  or  none. — Gen.  PL  i.  269  ;  Royle  HI.  152  ; 
Wight  I1L  L  160  (Oxalidem). 

1.  AVEBBHOA,  Linn/ 
Trees  with  alternate,  imparipinnato  leaves,  without  stipules.  Flowers 
in  cymose  panicles,  small,  regular.  Sepals  5,  imbricate.  Petals  5,  hypo- 
gynous, contorted.  Stamens  10,  slightly  connate  at  the  base,  5  shorter, 
5  longer.  Ovary  5-lobed,  5-celled  ;  styles  distinct,  with  capitate  stigmas  ; 
ovules  numerous  in  each  cell.  Fruit  oblong,  fleshy,  indehiscent.  Seeds 
2-5  in  each  cell,  with  or  without  arillus;  embryo  straight,  with  thin 
foliaceous  cotyledons  in  a  fleshy  albumen. 

Leaflets  ovate,  acuminate,  2-5  pair  ;  fruit  acutely  angled  ;  seeds 

arillate  .  .  .  .  .  .     1.  A.  Carambola. 

Leaflets  oblong,  acuminate,  5-12  pair;  fruit  obtusely  angled; 

seeds  without  arillus  .  .  .  2.  A.  BUvnibi. 

1.  A.  Carambola,  Linn.  ;  Roxb.  FL  Ind.  ii.  450 ;  W.  &  A.  Prodr. 
141. — Sans.  Karmara,  karma-ranga.     Vern.  Kamaranga. 

A  tree,  with  close,  thick-set,  drooping  branches ;  leaflets  subopposite, 
pale  beneath,  glabrous  or  slightly  pubescent,  ovate,  acuminate,  2-5  pair ; 
petiolules  short,  pubescent.  Flowers  small,  variegated  with  white  and 
purple,  in  panicles,  generally  axillary,  sometimes  from  the  old  wood. 
Calyx  glabrous.  The  5  shorter  stamens  usually  very  minute,  and  wholly 
without  anthers,  or  occasionally  1  or  2  of  them  longer,  with  small 
brown  anthers.  Fruit  obovoid-oblong,  3  in.  long,  with  acute  angles,  yel- 
low. Funicle  of  seed  dilated  into  a  fleshy,  bilabiate,  irregularly-cut 
arillus. 

Native  country  unknown,  probably  in  the  Indian  Archipelago.  Cultivated 
on  account  of  its  fruit  for  ages  in  tropical  and  subtropical  India,  as  far  north  as 
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Lahore.  Produces  fruit  at  Hoshiarpur.  Fl.  H.  and  R.S.  Fruit  C.S.  Two 
varieties  cultivated  in  Bengal,  one  with  acid,  the  other  with  sweet  fruit  The 
leaves  are  sensitive. 

2.  A.  Bilimbi,  Linn. ;  Eoxb.  ii.  451 ;  W.  &  A.  142 ;  Bedd.  FL  Sylv. 
t  117. — Vern.  EilimH,  belambu,  blimbu,  anvalla. 

A  small  tree ;  leaflets  subopposite,  pubescent,  oblong,  acuminate,  3  in. 
long,  6-14  pair,  on  short  pubescent  petiolulea.  Flowers  J  in.  long,  dark 
brownish  purple,  in  panicles  on  the  old  wood  of  stem  and  branches. 
Calyx  and  branches  of  inflorescence  with  dense  ferruginous  pubescence. 
All  stamens  generally  antheriferous.  Fruit  oblong,  2  in.  long,  with  ob- 
tuse angles,  yellow.     Seeds  without  arillus. 

Cultivated  and  run  wild  in  tropical  India.  Native  country  unknown.  Fl. 
H.S.    Fr.  RS.    Fruit  acid,  pickled  or  preserved  with  sugar. 

Order    XVII.    RUTACEiE 

Shrubs  or  trees,  rarely  herbs,  generally  aromatic,  with  alternate  or  more 
rarely  opposite,  compound  or  simple  exstdpulate  leaves,  dotted  with  trans- 
lucent glands.  Sepals  4-5,  free  or  connate;  Petals  same  number  as 
sepals,  hypogynous  or  perigynoua.  Stamens  as  many,  or  twice  as  many, 
as  petals ;  anthers  generally  versatile,  2-celled.  Disc  annular,  cylindri- 
cal or  elongated,  between  stamens  and  ovary. '  Carpels  4-5,  mostly  con- 
nate. Seeds  oblong  or  reniform,  with  or  without  albumen;  embryo 
large;  cotyledons  fleshy  or  foliaceous. — Gen.  PL  i.  278;  Royle  HL  129, 
157;  Wight  DL  i.  104,  165  (Aurantiacecey  Zanthozylece). 

Carpels  more  or  less  distinct ;  flowers  unisexual         .        .        .1.  Zanthoxylum. 
Carpels  connate  ;  ovules  1-2  in  each  cell. 
Petals  imbricate ;  stamens  8-10. 
Style  deciduous  ;  leaves  impariptnnate. 
Thorny  shrubs;  leaflets  opposite  ;  common  petiole  winged    2.  Limonia. 
Unarmed  shrubs  ;  leaflets  alternate  or  subopposite ;  com- 
mon petiole  terete. 
Stamens  10  ;  tilaroents  subulate  ;  leaflets  alternate     .     8.  Mu&RAYA. 
Stamens  8-10  ;  filaments  dilated ;  leaflets  subopposite    4.  Clausen  a. 
Style  short,  persistent ;  leaves  1-5  foliolate        .  .6.  Glyoo&mis. 

Petals  valvate  ;  stamens  4-6 6.  Skimmia. 

Carpels  connate ;  ovules  numerous. 

Leaves  simple  ;  stamens  20-60  7.  Citrus. 

Leaves  imparipinnate ;  stamens  10-12          •        .        .        .8.  Feronia. 
Leaves  triroliolate ;  stamens  80-60 9.  JtoLE. 

Toddalia  aculeata,  Pers. ;  Wight  I1L  t.  66 ;  syn.  Scopolia  aculeata,  Roxb.  FL  Ind. 
L  616, — is  a  thorny  scandent  shrub,  with  3-foliolate  leaves,  and  orange-coloured 
pungent  berries,  5-grooved  and  5-seeded.  South  India,  Kamaon  (Katy)9  found 
by  Madden  in  Mairwara  (Dahan,  lahan).— As.  Soc.  Journ.  xvil  pt  i  404. 

1.  ZANTHOXYLUM,  Linn. 
Leaves  alternate,  imparipinnate.  Flowers  unisexual  Calyx  3-5-lobed, 
imbricate.  Petals  3-5,  or  none.  Male  flowers :  stamens  3-5,  round  a 
rudimentary  ovary;  anthers  versatile.  Female  flowers :  carpels  1-5,  oblique, 
1 -celled,  2  ovules  in  each  cell ;  styles  lateral  Fruit-carpels  distinct, 
1-5,  dry  or  drupaceous,  1 -seeded,  splitting  in  2  valves.     Seeds  with  a 
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filiform  funicle,  and  black  crustaceous  testa,  often  covered  by  a  thin  fleshy 
epidermis ;  albumen  fleshy,  enclosing  a  straight  or  curved  embryo,  with 
round,  flat,  foliaceous  cotyledons. 

1.  Z.  alatum,  Roxb.  FL  Ind.  iiL  768.— Syn.  Z.  hostile,  Wall.  Vern. 
Timbur,  timur,  simur,  timru,  darmar,  tirmal,  tezinal,  tezbal,  tlswal. 

Aculeate,  with  strong,  smooth,  nearly  straight  prickles  on  branches, 
petioles,  and  midrib  of  leaflets,  the  prickles  on  branches  often  surrounded 
at  the  base  by  a  ring  of  cork  \  2  prickles  at  the  base  of  petiole  in  the  place 
of  stipules.  Leaves  alternate,  imparipinnate ;  common  petiole  winged ; 
leaflets  opposite,  mostly  2-4  pair,  sessile,  lanceolate,  more  or  less  indis- 
tinctly serrate,  pellucid-punctate.  Flowers  smaU,  yellow,  on  lateral  pan- 
icles; peduncles  and  pedicels  pubescent;  bracts  smalL  Calyx  with  6-8 
acute  segments.  Petals  none.  Filaments  6,  7,  or  8,  much  longer  than 
calyx.  Fruit-carpels  1  >  2,  or  3,  reniform  or  ovoid,  on  short  stalks,  reddish, 
of  the  size  of  a  small  pea  when  fresh. 

Outer  Himalaya,  from  the  Indus  to  Bhutan,  ascending  to  6000  ft,  Kasla 
hills.  In  the  tf.W.  Himalaya  chiefly  in  hot  valleys.  FL  April-July ;  fruit 
ripens  Aug.^October. 

Usually  a  shrub,  at  times  a  small  tree  20  ft.  high,  with  a  short,  straight  trunk 
2  ft  girth,  short)  stiff,  bushy  branches,  forming  a  small  roundish  thin  head  of 
dark-green  foliage.  Every  part  of  the  plant  possesses  a  peculiar  aromatic  pun- 
gency. Bark  of  larger  branches  thin,  dark  brown,  even-scabrous,  with  small  white 
specks,  that  of  the  trunk  cinereous  and  smooth.  Wood  whitish,  close,  even- 
grained,  hard,  heavy,  strong,  used  Tor  walking-sticks  and  clubs.  Tooth-brushes 
are  made  of  the  branches.  The  aromatic  pungent  fruit  is  used  as  a  remedy  for 
toothache,  and  as  a  condiment ;  bruised,  it  is  put  into  unwholesome  water  to 
make  it  good.    The  bark  is  used  for  intoxicating  fish. 

Z.  oocyphyllum,  Edgew;  Trans.  linn.  Soc.  xx.  42,  a  straggling  shrub,  often 
climbing  over  tall  forest  -  trees,  has  larger  leaves  ;  leaflets  6-8  pair,  serrate ; 
common  petiole  not  winged  ;  flowers  in  compact  terminal  panicles,  shorter  than 
leal  Carpels  red,  £  in.  diam.,  often  4  ripening.  GarhwaL  Kamaon.  Nepal. 
Sikkim.    Kasia.    Shady  forests,  6000-8000  ft 

Zanthoxylum  Clava  Herculis,  Linn.,  the  prickly  yellow  wood  of  Jamaica,  is 
a  large  West  Indian  timber-tree  with  beautiful  close-grained  wood,  used  for 
furniture  and  inlaid-work. 

2.  LIMONIA,  Linn. 

Leaves  alternate,  imparipinnate  or  3-foliolate ;  leaflets  opposite.  Flowers 
bisexuaL  Calyx  4-  or  5-cleft.  Petals  4  or  5,  oblong,  imbricate.  Stamens 
8  or  10,  free;  filaments  subulate ;  anthers  versatile.  Ovary  4-5-celled,  on 
an  annular  or  elongated  disc  ;  style  deciduous ;  ovules  1  or  2  in  each  cell 
Fruit  baccate,  1-4-celled;  seeds  14,  surrounded  with  mucilage;  embryo 
straight;  radicle  short,  conical;  cotyledons  fleshy,  plano-convex;  albumen 
none. 

1.  L.  addiflgima,  Linn. ;  W.  &  A.  Prodr.  92. — Syn.  L.  crentdata, 
Roxb.  Cor.  PL  t.  81,  FL  Ind.  ii.  381.     Vern.  Belt,  North-West  Prov. 

Glabrous,  armed  with  straight  thorns  £  inch  to  1  inch  long,  mostly 
axillary.  Leaves  alternate,  imparipinnate ;  common  petiole  broadly  winged, 
foliaceous;  leaflets  commonly  5  to  9,  sessile,  ovate-lanceolate,  like  the 
wings  of  the   petiole  crenate  and  pellucid-punctate.      Flowers  white, 
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fragrant,  in  short  axillary  racemes,  frequently  bearing  1  or  2  leaves.  Calyx 
4-cleft  Petals  4,  oblong,  more  than  twice  the  length  of  calyx,  pellucid- 
punctate.  Stamens  8,  nearly  equal.  Ovary  oblong,  obtuse,  4-celled; 
ovules  1  in  each  cell,  pendulous;  stigma  capitate,  obtuse.  Berry 
globose,  fleshy,  black  when  ripe,  less  than  J  inch  diam.  ;  seeds  1-4. 

Outer  Himalaya,  from  the  Sutlej  to  Garhwal,  ascending  to  4000  ft.  Assam. 
Bengal.    South  India.     Hardy  in  England.    Fl.  April,  May. 

A  shrub  8  to  10  ft.  high  ;  in  favourable  conditions  a  small  tree  16  to  18  ft, 
with  a  short  trunk  18  in.  girth,  and  a  small,  elegant  oval  head.  Bark  cinere- 
ous, rugose :  wood  yellow,  very  handsome,  hard,  close-grained,  worthy  of  atten- 
tion for  the  lathe  ;  used  for  axles  of  oil-presses,  rice-pounders ;  good  fuel. 
Pulp  of  fruit  flesh-coloured,  exceedingly  acid  ;  an  article  of  commerce  in  Mala- 
bar ;  considered  protective  against  contagion,  and  an  antidote  to  venomous 
poisons. 

3.  MUBRAYA,  Linn. 

Unarmed  shrubs  or  trees.  Leaves  alternate,  imparipinnate,  with  alter- 
nate leaflets.  Flowers  bisexual.  Calyx  5-cleft.  Petals  5,  free,  imbricate. 
Stamens  10,  free  ;  alternate  shorter,  filaments  subulate.  Ovary  on  a  more 
or  less  elongated  disc,  2-5-celled,  attenuated  into  the  style,  which  is 
eventually  deciduous;  ovules  1  or  2  in  each  cell.  Fruit  a  1-2-seeded 
berry.     Seeds  without  albumen ;  cotyledons  plano-convex. 

Nearly  glabrous ;  leaflets  usually  5-7         .        .        .        1.  if.  exotica. 
Pubescent,  leaflets  usually  10-25        ....        2.  M.KamigiL 

1.  M.  exotica,  L. ;  Roxb.  Fl.  Ind.  ii.  374  ;  W.  &  A  Prodr.  94  ;  Wight 
Ic.  t  96. — Syn.  M.  panicvlata,  Jack;  Dalz.  &  Gibs.  Bombay  FL  29. 
Vera.  Kamini,  Beng. ;  Marchula,  jidi,  Kaniaon. 

A  shrub  or  small  tree,  evergreen,  with  ash-coloured  bark  ;  glabrous,  or 
young  parts  pubescent  Leaflets  usually  5-7,  shortly  petiolulate,  ovate  or 
obovate,  entire,  frequently  oblique  at  base,  1-2  in.  long,  thinly  coriaceous 
and  shining.  Flowers  white,  fragrant,  in  short  terminal  and  axillary 
corymbs.  Petals  linear  or  cuneate,  many  times  longer  than  calyx.  Ovary 
linear,  2-celled;  style  filiform;  stigma  capitate.  Berries  red,  acuminate 
at  both  ends,  2-seeded.  Varies  with  many-flowered  corymbs,  and  with 
few,  sometimes  solitary  flowers. 

Outer  Himalaya  from  the  Jumna  to  Assam,  ascending  to  4500  ft,  hilly  parts 
of  the  Oudh  forests,  Behar,  South  India,  and  Burma.  Wood  close-grained,  hard, 
white,  has  been  used  for  wood-engraving.  Cultivated  in  gardens  throughout 
India.    Fl.  May-Sept    Fr.  Oct-Feb. 

2.  M.  EoBnigii,  SprengeL — Syn.  Bergera  Koenigii,  Linn. ;  Roxb.  Fl. 
Ind.  ii  375  ;  Cor.  PI.  1 1 12  ;  W.  &  A.  Prodr.  94.  Vern.  Gandla,  gandela, 
gandla,  gdndi,  gdnt,  gani,  bowdla,  Pb.,  N.W.P.;  Harriy  Kat-nim,  Oudh  ; 
Barmnga,  Beng. 

Pubescent  Leaflets  10-25,  oblique  at  base,  ovate-lanceolate,  short-peti- 
olulate,  about  1  in.  long.  Flowers  white,  in  terminal  corymbose  panicles. 
Calyx  persistent ;  segments  short,  triangular.  Petals  oblong,  dotted,  4-5 
times  longer  than  calyx.  Anthers  short,  cordate.  Ovary  2-celled ;  style 
short,  cylindrical ;  stigma  capitate,  sulcata  Fruit  ovoid,  black  when  ripe, 
surface  rugose ;  seeds  embedded  in  mucilaginous  fluid. 
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Outer  Himalaya,  from  the  Ravi  to  Assam,  ascending  to  4000,  sometimes  to 
5000  ft. ;  Oudh,  Gorakhpur,  not  common  in  the  Central  Provinces.  Common  in 
Bengal  and  South  India.  Leaves  renewed  in  March  and  April ;  fl.  from 
April  onward  ;  fruit  ripens  June-January.  Fruit  aromatic,  astringent ;  pulp 
with  a  subacrid  white  juice. 

A  small,  elegant  tree,  12-15  ft.  high,  with  a  short  trunk  to  18  in.  girth,  a 
round,  close,  shady  crown,  with  bright  green  foliage^  All  parts  of  the  plant  have 
a  peculiar,  powerful,  rather  disagreeable,  aromatic  odour,  whence  most  of  the 
native  names.  Bark  thin,  purplish  brown,  smooth,  partly  reticulate,  the  old 
bark  exfoliating  in  flat,  nearly  4-sided,  hard  scales.  Wood  close-,  even-grained, 
hard,  durable,  employed  for  agricultural  implements.  Cultivated  for  the 
sake  of  its  leaves,  which  are  usea  to  flavour  curries. 

4.  CLAUSENA,  Burm. 

Unarmed  shrubs  or  trees,  with  alternate,  imparipinnate  leaves.  Flowers 
bisexual.  Calyx  4-5-toothed,  or  -lobed.  Petals  4-5,  free,  slightly  imbricate. 
Stamens  8-10,  free;  filaments  dilated.  Ovary  on  a  short  raised  torus, 
2-5-celled ;  style  at  length  deciduous ;  ovules  2  in  each  cell.  Fruit  a 
1-5-celled  and  -seeded  berry. 

1.  C.  pentaphylla,  DC. — Syn.  Amyris  pentaphylla,  Roxb.  Fl.  Ind. 
ii.  247.  Vern.  Rattanjote,  surjmukha,  Khyrigarh;  Teyrur,  Gonda 
(Oudh). 

A  deciduous  shrub,  extremities  silky  tonientose;  full-grown  leaves  pu- 
bescent. Leaflets  5-7,  leaflets  subopposite  or  alternate,  ovate  or  ovate- 
lanceolate,  acuminate,  4-6  in.  long,  short-petiolulate.  Main  lateral  nerves 
prominent,  numerous,  anastomosing  by  conspicuous  intramarginal  veins. 
Flowers  yellowish,  in  terminal,  hairy  cymose  panicles.  Berry  ovoid,  ver-  ■ 
rucose,  pale  orange,  J-£  in.  long. 

Sub-Himalayan  tract,  Kamaon,  and  Nepal.  Sal  forests  of  the  Dopns  and  of 
Oudh.  Fl.  April,  May.  Fruit  ripens  iNov.  The  bruised  leaves  are  highly 
aromatic. 

5.  GLYCOSMIS,  Correa. 

Unarmed  shrubs  or  trees  with  imparipinnate  or  unifoliolate  leaves. 
Flowers  bisexual,  small.  Calyx  5-partite.  Petals  5,  free,  imbricate. 
Stamens  10,  free,  alternately  shorter.  Ovary  sessile,  or  on  a  very  short 
stipe,  with  5  (or  fewer)  cells  ;  ovules  solitary ;  style  very  short  and 
thick,  continuous  with  the  ovary,  persistent.     Fruit  1-  or  few-seeded. 

1.  G.  pentaphylla,  DC. ;  W.  &  A.  Prodr.  93. — Syn.  Limonia  penta- 
phylla, Roxb.  Cor.  PL  t.  84 ;  FL  Ind.  ii.  381.  Vern.  Ban-nimhi  (wild 
lemon),  pilru  potato,  N.W.P. ;  Girgitti,  Oudh  ;  Kirmira,  Bomb. 

A  small,  evergreen,  erect  shrub,  wholly  glabrous,  exceedingly  variable  in 
its  foliage.  Leaves  generally  with  3-5  leaflets,  often  unifoliolate  \  lateral 
leaflets  alternate  or  subopposite.  Leaflets  ovate-lanceolate,  ovate  or  obo- 
vate,  acuminate,  4-12  in.  long,  penninerved ;  main  lateral  nerves  distinct, 
but  not  prominent,  joined  by  inconspicuous  intramarginal  veins.  Flowers 
white,  fragrant,  in  erect  terminal  or  lateral  panicles.  Berries  subglobose, 
white,  pink,  or  blue,  somewhat  compressed,  \  in.  across. 
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Common  in  South  India,  Ceylon,  Burma,  Bengal.  Oudh  forests,  forming  thick 
undergrowth  in  parts.  The  ripe  fruit  is  eaten.  FL  spring,  autumn,  and  nearly 
throughout  the  year. 

6.  SKIMMIA,  Thunberg. 

1.  S.  Lanreola,  ZuccarinL — Syn.  Limonia  Laureola,  "WalL  PL  As. 
rar.  t.  245  ;  Anquetilia  Laureola,  Jacquem.  Voy.  Bot  t  161.  Vein,  Ner> 
barru,  Pb.     Nehar,  gurl  pata>  Kamaon. 

A  small,  wholly  glabrous,  shrub ;  leaves  alternate,  lanceolate  or  oblan- 
ceolate,  coriaceous,  entire,  often  approximate  near  the  ends  of  branches, 
midrib  prominent,  without  conspicuous  secondary  nerves.  Flowers  white, 
in  erect,  compact,  terminal  panicles.     Drupes  subglobose,  J  in.  across. 

Himalaya,  Indus  to  Bhutan,  alt.  5000-11,000  ft.  Afghanistan.  FL  April, 
May.    Fruit  Oct    The  leaves  have  an  orange-like  smell  when  crushed. 

7.  CITBTXS,  Linn. 
Evergreen  shrubs  or  trees,  armed  with  axillary  thorns ;  wood  close-  and 
even-grained.  Leaves  alternate,  simple  (unifoliolate),  glandular-dotted, 
coriaceous;  petiole  often  winged.  Flowers  white,  or  tinged  with  red, 
sweet-scented.  Calyx  cup-shaped,  4-5  cleft.  Petals  4-5,  rarely  more, 
thick,  with  glandular  dots,  imbricate  in  bud.  Stamens  20-60;  filaments 
flat,  more  or  less  connate  in  bundles ;  anthers  oblong.  Ovary  many-celled, 
on  a  large  annular  or  cup-shaped  disc;  style  terete,  deciduous,  with  a  capi- 
tate, lobed  stigma;  ovules  axile,  biseriate,  4-8  in  each  cell.  Fruit  globose 
or  oblong,  succulent,  indehiscent,  divided  into  9-15  cells  by  membranous 
dissepiments,  the  cells  with  numerous  transverse  vesicles,  filled  with 
sweet  or  more  or  less  acid  juice ;  the  rind  full  of  vesicles  or  glands,  filled 
with  aromatic  essential  oil.  Seeds  few  in  each  cell ;  testa  leathery;  albu- 
men none ;  embryo  straight,  with  a  short  radicle,  and  thick,  fleshy, 
oily  cotyledons.     Often  2  or  3  embryos  in  one  seed. 

Young  shoots  and  leaves  perfectly  glabrous ;  transverse  vesicles 

of  pulp  concrete. 

Young  shoots  purple ;  petals   generally  tinged  with  red ; 

flowers  often  unisexual ;  stamens  20-40  ;  fruit  globose, 

ovoid  or  oblong,  often  terminated  by  a  knob    .        .        .    1.  C.  nudica. 

Young  shoots  whitish ;  petals  white ;  flowers  bisexual ;  stamens 

20-30 ;  fruit  globose  or  flattened ;  pulp  sweet,  acid,  or  bitter    2.  C.J  urantium. 
Young  shoots  and  under  side  of  leaves  pubescent;  transverse 

vesicles  of  pulp  distinct 8.  C.  decumana. 

C.  japonica,  Thunberg,  the  Kumquat,  with  small  globose  fruit  and  lanceo- 
late leaves,  as  well  as  the  other  Chinese  and  Japanese  species  and  forms,  cannot 
be  noticed  here. 

To  this  genus  belong  the  Citron,  Lemon,  the  sweet  and  acid  Lime,  the  sweet 
and  bitter  Orange,  the  Berqamot,  and  the  Shaddock,  most  of  which  are  culti- 
vated in  India,  and  some  of  which  are  found  wild  in  the  forests  of  the  outer 
Himalayan  valleys,  in  Sikkim.  Kamaon,  and  Garhwal,  in  the  Kasia  hills, 
the  Western  Ghats,  on  the  Pacnmarhis  in  the  Satpura  range,  and  in  Burma. 
The  great  multitude  of  forms  of  this  widely  cultivated  genus  has  probablv  arisen 
from  two  or  three  distinct  species,  and  the  study  of  the  wild  forms  of  Oranges 
and  Limes  in  India  may  throw  some  light  upon  the  origin  and  history  of  the 
cultivated  kinds.  At  present  it  seems  most  convenient  to  class  the  wild  and 
cultivated  forms  under  the  three  species  denned  above  ;  but  further  researches 
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may  eventually  alter  the  number  of  species,  and  modify  their  limits  and  char- 
acters. These  researches  should,  however,  comprise  not  only  the  apparently  in- 
digenous forms,  and  those  cultivated  in  Europe  and  India,  but  equally  the  large 
variety  of  Oranges  cultivated  in  China,  Japan,  and  Polynesia. 

A  few  introductory  remarks  regarding  the  classification  of  this  genus  may  not 
be  out  of  place.  Linnaeus  established  two  species,  C.  medica,  witn  linear  peti- 
oles, comprising  the  Lime,  Lemon,  and  Citron ;  ft  Aurantium,  with  winged 
petioles,  comprising  the  sweet  and  bitter  Orange  and  the  Shaddock.  From  these 
Willdenow  separated  the  Shaddock,  ft  deciimana  ;  and  Roxburgh,  FL  Ind.  iii. 
390,  added  ft  acuta,  under  which  name  he  described  the  acid  Lemons  and  Limes, 
and  the  sweet  limes  of  India  with  winged  petiole,  which  therefore  could  not 
be  classed  under  ft  medica  of  Linnaeus.  ft  inermis,  the  small  unarmed  Orange 
of  China,  he  added  as  a  separate  species.  About  the  time  that  Roxburgh  wrote 
his  '  Flora  Indica/  the  history  and  classification  of  the  cultivated  Oranges  was 
the  subject  of  careful  researches  by  two  botanists  in  the  south  of  Europe. 
Georges  Gallesio,  Sous  Preiet  of  Savona,  published  in  1811  a  small  octavo  vol- 
ume (Traite*  du  Citrus)  containing  the  results  of  most  valuable  studies  and  ob- 
servations made  by  him  in  the  district  of  Finale,  between  Nice  and  Genoa,  on 
the  Riviera  di  Ponente.  Gallesio  establishes  4  species  (Citron,  Lemon,  tweet 
and  bitter  Orange),  to  which  he  refers,  either  as  varieties  or  as  hybrids,  all  forms 
known  to  him.  A  few  years  later — in  1813 — A.  Risso,  Professor  of  ^Natural 
Sciences  at  the  Lyceum  of  Nice,  published  in  the  20th  volume  of  the  *  Annales 
du  Museum  d'Histoire  Natureae/  his  "  M^moire  sur  rhistoire  naturelle  des 
Orangers,  cultives  dans  le  Departement  des  Alpes  Man  times."  His  classification 
agrees  in  the  main  with  that  of  Gallesio,  but  he  adds  the  sweet  Lime  (ft  Limetta) 
as  a  5th  species  :  and  in  a  subsequent  work  which  appeared  in  1819,  with  mag- 
nificent illustrations  f  Risso  et  Poiteau  Histoire  Naturelle  des  Orangers),  8  types 
or  races  are  described :  1.  ft  Aurantium,  the  sweet  Orange  ;  2.  ft  BigaraUia, 
the  bitter  Orange  ;  3.  ft  Bergamia,  the  Bergamot ;  4.  V.  Limetta,  the  sweet 
Lime  (with  white  flowers) ;  5.  ft  decumana,  the  Shaddock ;  6.  ft  Lutnia,  the 
sweet  Lemon  (flowers  tinged  with  red) ;  7.  C.  Limonum,  the  Lemon ;  and  8.  ft 
medica,-  the  Citron.  This  classification  has  been  adopted  in  many  standard 
works.  A.  Decandolle,  however,  in  his '  Geographic  Botanique  raisonneV  (1865), 
871,  expresses  his  opinion  that  the  principal  forms  may  be  reduced  to  3  species, 
ft  medica,  ft  Limonum,  and  ft  Aurantium,  with  the  addition,  as  a  doubtful 
species,  of  the  Shaddock.  This  arrangement  \p  carried  out  in  Lowe, i  Flora  of 
Madeira*  (1868),  71 ;  but  he  adds  ft  nobUis,  Lour.,  comprising  the  sweet  Oranges 
with  loose  skin  (the  Tangerine  and  Mandarin  Orange),  as  a  separate  species. 
Grisebach,  in  his '  West  Indian  Flora'  (1864),  132,  reverts  to  the  three  original 
species,  C.  medica,  Aurantium,  and  decumana;  and  this  is  the  arrangement 
which  1  have  here  adopted,  with  some  modification  of  the  specific  characters. 
I  desire,  however,  to  state  at  the  outset,  that  the  characters  here  set  forth  do  not 
hold  good  in  the  case  of  all  cultivated  kinds  classed  under  these  three  species. 
Some  of  the  intermediate  forms  may  be  hybrids  ;  and  besides,  it  is  more  than 
probable  that  we  have  not  yet  arrived  at  the  correct  classification  of  this  genus. 
The  present  arrangement,  however,  seems  the  most  convenient  to  guide  and 
facilitate  further  researches  in  India  on  this  interesting  subject 

1.  C.  medica,  Linn.  The  Citron,  Lemon,  sweet  and  acid  Lime.  Com- 
prises C.  medica,  Limonum,  and  Lumia  of  Risso  and  Poiteau. 

Shrubs,  sometimes  trees,  generally  bearing  flowers  and  fruit  at  all,  or  at 
most,  seasons  of  the  year.  Young  shoots  glabrous,  purple.  Leaves  glab- 
rous, 3-6  in.  long,  oblong  elliptic  ovate  or  ovate-lanceolate;  petioles  naked 
or  winged.  Flowers  white,  generally  tinged  with  red,  small  or  middle- 
sized,  often  unisexual ;  stamens  20-40.     Fruit  ovoid,  oblong  or  globose, 
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usually  yellow  when  ripe,  skin  thick  or  thin,  with  or  without  a  knob, 
surface  even  or  rough. 

Wild  in  Burma  ;  Chittagong  (Hooker),  "  Sitakund  hill ; "  Kasia  (Hooker  and 
Thomson),  "  foot  of  hills,  ascending  to  4000  ft. ; "  Sikkim  (Hooker  and  Thom- 
son), "  hot  valleys,  ascending  to  4000  ft.,  fruit  like  a  lemon,  but  narrow-peaked, 
2  lb.  weight."  Common  in  the  Doons  between  Sardah  and  Jumna  ;  Pachmarhi 
hills,  in  deep  ravines,  and  here  and  there  on  the  Western  Ghats.  The  specimens 
of  the  wild  Limes  and  Citrons  in  India  which  I  have  had  an  opportunity  of 
examining,  have  oblong  oblong-elliptic  or  oblong-obovate  leaves,  3-5  in.  long, 
edge  crenate  or  blunt-serrate ;  petioles  short,  thick,  un winged,  or  longer,  and 
narrow- winged ;  flowers  in  racemes  of  5-20,  often  unisexual ;  number  of  stamens 
varying,  generally  between  20  and  30,  sometimes  more  than  30.  Fruit  often 
knobbed.  Royle,  III.  129,  mentions  two  forms  found  by  him,  apparently  wild, 
in  the  Doons  of  the  N. W.  Himalaya :  one  called  Bijouri,  with  the  characteristics 
of  the  Citron;  the  other  called  Behari- Nimbu,  or  Pahari  Kaguzi,  with  those  of 
the  Lemon, — and  which  retain  their  difference  under  cultivation.  Madden  also, 
in  his  paper  on  the  Terai  and  outer  mountains  of  Kamaon,  mentions  "  two 
species  of  Citrus,  probably  IAmonum  and  medica,  Jamxr  and  BijauraP — 
Journ.  As.  Soc.  xvii.,  pt.  i.  391.  Certainly  there  are  different  forms  among  the 
specimens  collected  by  Royle,  by  Dr  Stewart,  myself,  and  others,  in  the  N.-W. 
Himalaya  ;  but  they  require  further  investigation  ou  the  spot :  and  for  the  pre- 
sent it  seems  more  convenient  to  unite  them  all  under  C.  medica. 

Under  this  species  may  be  classed  the  following  cultivated  kinds  : — 

a.  The  Citron.  Ce'dratier,  French  ;  Cedro,  Ital. ;  Viiamlra,  Sans. ;  Utrej, 
otrqj,  Arab. ;  Bejaura,  Hind. ;  Begpura,  Beng.  (Karanpkal,  Kamaon.)  Leaves 
oblong ;  petiole  short,  naked  or  marginate ;  fruit  large,  oblong  or  obovoid, 
generally  terminating  in  a  blunt-pointed  beak,  or  irregularly  shaped ;  surface 
warty,  rarely  even;  rind  thick,  very  aromatic,  tender;  pulp  scanty,  subacid. 
Cultivated  in  many  parts  of  India — Assam,  Calcutta,  Chota  Nagpore,  North- West 
India,  Bombay  ;  also  in  Persia.  The  Chinese  place  the  fragrant  fruit  on  dishes 
to  perfume  the  air.  Madeira  and  the  south  of  Europe  export  candied  Citron, 
the  thick  fragrant  rind  preserved  in  sugar.  Lowe  (Flora  of  Madeira)  retains 
the  Citron  as  a  distinct  species,  characterised  by  oblong  leaves,  short  unwinged 
petioles,  and  numerous  flowers  in  a  cluster.  Mr  Lowe's  classification  is  based 
on  long-continued  study  of  the  plants  cultivated  in  Madeira,  and  it  is  not  im- 
possible that  it  may  eventually  be  found  to  be  correct  in  this  respect. 

6.  The  Lemon.  Limonier,  more  generally  Citronnier,  French  ;  Limonr, 
Ital. ;  Citroney  German  ;  Bara  nimbu,  Hind.  ;  Korna  Nebu,  Beng.  Leaves 
ovate  ;  petioles  marginate  or  winged  ;  fruit  middle-sized,  ovoid,  yellow,  knobbed  ; 
rind  thin  ;  pulp  abundant,  very  acid.  Cultivated  abundantly  in  the  south  of 
Europe.  Citric  acid  is  made  of  it  In  Madeira  the  Lemon  grows  into  a  tree 
20-30  ft.  high,  and  is  in  flower  and  fruit  from  Oct-May. 

c.  The  Acid  Lime  op  India.  C.  acida,  Roxb.  L  c.  390  ;  Ic.  Roxb.  in  Herb. 
Kew.  Jambtra,  Sans. ;  Limu,  limoun,  Arab. ;  Lebu,  nebu,  limbu,  nimbii,  Beng., 
Hind.  Leaves  oval ;  petioles  winged,  many  times  shorter  than  leaf ;  wings  lin- 
ear or  obovate.  Flowers  small,  in  short  racemes  ;  petals  generally  4.  Roxburgh 
describes  seven  varieties,  of  which  the  two  small  thin-skinned  kinds,  yellow 
when  ripe,  with  an  abundance  of  pale,  sharp  acid  juice,  are  the  most  generally 
cultivated.  (PcUi  Nebu,  the  small  round  Lime ;  and  Kagvji  Nebu,  Kaghzi 
Nimbu,  the  small  long  Lime.)  A  third  kind,  the  large  acid  Lime,  is  grown  in 
Burma  and  in  Bengal  (K&marcUi-Nebu). 

d.  The  Sweet  Lime  of  India,  AfUha  Nebu.  (Amritphal,  Kamaon.)  Com- 
monly cultivated  in  most  parts  of  India  and  Burma.  Fruit  globose,  smooth,  3-5 
in.  diam.,  thin-skinned,  with  an  abundance  of  sweet,  not  aromatic,  juice.    Ripens 
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at  diflferent  seasons,  but  principally  in  summer.  It  is  a  matter  for  further  in- 
quiry whether  all  kinds  of  Indian  sweet  Limes  should  be  referred  to  this  species 
The  sweet  Limes  cultivated  in  France  and  Italy  are  referred  by  Risso  and  Poiteau 
partly  to  C.  Limetta,  with  white  flowers,  partly  to  C.  Lumla,  with  the  flowers 
tinged  with  red.  Voigt.,  Hort  Suburb.  Calc.  142,  refers  the  Indian  sweet  Lime 
to  &.  Limetta. 

*  2.  0.  Aurantium,  Linn.  The  bitter  and  meet  Orange,  and  the  Berga- 
mot  Comprises  C.  Aurantium,  Bigaradia,  Bergamia,  and  Limetta  of 
Risso  and  Poiteau. 

Trees,  rarely  shrubs,  bearing  flowers  and  fruit  generally  at  one  season 
of  the  year  only.  Young  shoots  glabrous,  greenish  white.  Leaves  glab- 
rous, 3-6  in.  long,  elliptic  or  ovate,  acuminate ;  petioles  naked  or  winged, 
wings  often  obovate,  as  large  as  the  leaf,  or  nearly  so.  Flowers  pure 
white,  middle-sized,  bisexual ;  stamens  20-30.  Fruit  globose,  often  de- 
pressed, generally  orange-coloured,  ripe  in  India  generally  Dec-March. 

Orange-trees  have  been  found  wild  or  apparently  wild  in  the  Kasia  hills 
(Hooker  and  Thomson),  between  4000  and  3000  ft.,  with  globose  fruit,  winged 
and  unwinged  petioles,  and  acute  or  obtuse  leaves ;  in  Sikkim  (Hooker  and 
Thomson),  alt.  1000  ft.,  with  unwinged  petioles,  and  oblong-elliptic  acuminate 
leaves  ;  in  Kamaon  (Strachey),  at  Bagesar,  3000  ft.,  with  unwinged  petioles  ; 
in  Garhwal  (Thomson),  at  2000  ft.,  with  globose  fruit,  naked  or  marginate 
petioles,  and  oblong-lanceolate  acuminate  leaves. 

Under  this  species  may  be  classed  the  following  cultivated  kinds  :— 

a.  The  Bitter  or  Seville  Orange.  ft  Bigaradia,  Risso  et  Poiteau.  Bi- 
garadier,  French ;  Arancio  forte,  Italian ;  Pomeranze,  German ;  Naranj,  Arab. 
Petiole  generally  winged  ;  flowers  larger  and  more  strongly  scented  than  those 
of  the  sweet  Orange  ;  rind  of  fruit  very  aromatic ;  pulp  not  sweet,  bitter 
or  austere.  Not  extensively  cultivated  in  India.  Grown  in  large  orchards  on 
the  island  of  Sardinia,  in  Spain,  and  elsewhere  in  the  Mediterranean  region, 
mainly  on  account  of  the  flowers,  from  which  the  essential  oil  of  Oranges  is 
distilled.  In  the  south  of  Europe  the  bitter  Orange  is  more  hardy  than  the 
sweet  Orange,  and  this  again  is  more  hardy  than  the  Lemon. 

b.  The  Sweet  Orange.  C.  Aurantium,  Risso  et  Poiteau.  Oranger,  French ; 
Arancio  dolce,  portogallo,  Italian  ;  Portogallo,  Greek  ;  Apfelsine,  German  ; 
Nagaranga,  Sans. ;  waranj,  Arab. ;  Narangi,  naringi,  sangtara,  sunthura, 
Jcumla  nebu,  Hindi  and  Bengali.  Petiole  naked  or  winged ;  pulp  sweet, 
yellow,  sometimes  red,  in  a  loose  or  adhering  rind.  The  sweet  Orange  does 
not  come  to  perfection  in  all  parts  of  India.  In  Lower  Bengal  it  does  not 
fruit  at  all,  or  does  not  bear  freely,  and  the  fruit  is  dry  and  austere.  Calcutta 
is  supplied  from  the-valleys  of  the  Kasia  hills  north  of  Silhet.  Delhi,  Nagpore, 
Aurungabad,  Sautgur  near  Vellore,  and  the  Northern  Circars,  are  famous  for 
their  Oranges  ;  but  there  are  large  tracts  where  none  or  inferior  kinds  only  are 
produced.  In  India  the  fruit  generally  ripens  between  December  and  March, 
according  to  the  climate  of  the  locality.  A  variety  which  flowers  twice  a-year 
(Feb.  and  July),  and  yields  two  crops — the  first  from  November  to  January, 
and  the  second  crop  in  March  and  April — is  grown  at  Nagpore  (Firminger's  Gar- 
dening, 2d  ed.,  p.  223).  The  sweet  Orange  is  grown  in  all  parts  of  the  Mediter- 
ranean region,  and  the  fruit  is  largely  exported  from  Sardinia,  Sicily,  the  Balearic 
Islands,  Spain,  Portugal,  and  Madeira.  On  the  Riviera,  the  cultivation,  which 
was  very  extensive  in  the  time  of  Gallesio,  has  declined  ;  and  in  many  cases 
the  bitter  Orange  has  been  substituted,  the  flowers  of  this  kind  being  more 
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profitable  there  at  present  than  the  fruit  of  the  sweet  Orange.  In  the  south  of 
Europe  the  Orange  attains  a  much  larger  size  than  in  India.  A  yield  of  3000 
to  6000  Oranges  per  tree  annually  is  not  rare.  Near  Milis,  on  the  island  of 
Sardinia,  there  are  trees  more  than  6  ft  in  girth,  said  to  be  700  years  old.  The 
wood  of  the  Orange  is  hard,  close-,  and  even-grained,  yellowish,  weighs  49  lb. 
when  seasoned,  and  65-70  lb.  when  green  (Skinner).  In  South  Europe  it  is 
used  for  turning,  engraving,  inlaid  and  cabinet  work,  and  excellent  walking- 
sticks  are  made  of  shoots  and  branches. 

In  favour  of  considering  the  sweet  and  bitter  Orange  as  distinct  species,  the 
fact  has  been  urged  that  in  some  districts  in  the  south  of  Europe  tne  seed  of 
the  sweet  Orange  always  reproduces  its  own  kind  without  grafting.  Regard- 
ing the  feet  there  seems  to  be  no  doubt ;  Gallesio  affirms  it  as  the  result  of  his 
researches  and  of  direct  experiments,  and  his  statements  are  confirmed  by  other 
information  of  a  later  date.  Gallesio  states  (1.  c.  p.  32),  that  during  a  series  of 
years  he  had  sown  the  seeds  of  the  sweet  Orange  ;  that  they  never  produced  bit- 
ter Oranges ;  and  that  during  a  period  of  60  years  no  instance  was  known  to  the 
practical  gardeners  of  the  Finalais  of  a  bitter  Orange  having  been  produced  from 
the  seed  of  a  sweet  Orange-tree,  or  a  sweet  Orange  having  arisen  from  the  seed 
of  a  Bigaradier.  In  the  last  chapter  of  his  book  he  relates  how,  in  the  severe 
winter  of  1709,  all  Orange-trees  in  Liguria  were  killed ;  and  how,  to  replenish 
the  gardens,  nurseries  were  formed  with  the  seed  of  the  sweet  Orange.  The 
trees  thus  raised  were  grafted  according  to  old  custom,  but  severe  frost  recurred 
in  subsequent  years,  and  many  of  the  grafts  were  killed.  Some  of  the  trees 
were  regrafted  ;  others  were  left  alone,  and  these  were  found  to  produce  excel- 
lent fruit  This  discovery  was  followed  up  ;  and  the  result  was,  that  the  old 
custom  of  grafting  was  abandoned  in  many  parts  of  the  Riviera,  At  present 
the  sweet  Orange  is  often  grafted  on  the  bitter  Orange  stock,  because  the  latter 
is  more  hardv,  and  because  grafted  trees  come  into  bearing  more  quickly  than 
seedlings  (arOres  francs) ;  but  as  far  as  our  knowledge  goes,  there  seems  no 
doubt  that  on  the  Riviera,  at  least,  the  seed  of  the  sweet  Orange  reproduces  its 
own  kind.  As  far  as  I  have  been  able  to  ascertain,  the  sweet  Orange-trees  in 
the  vast  orchards  of  the  Kasia  valleys  are  all  raised  from  seed  without  grafting. 
On  the  other  hand,  there  seems  no  doubt  that  in  America  the  matter  is  often 
different  On  the  island  of  Guadalupe  the  seed  of  the  sweet  Orange  produces 
bitter  fruit ;  and  in  Caracas,  Naranjo  agrio  is  the  term  for  an  austere  kind, 
often  produced  from  the  seed  of  sweet  Oranges  (Ernst,  plants  cultivated  or 
naturalised  in  the  valley  of  Caracas,  Seemann  Journ.  Bot  v.  272).  Macfadyen, 
in  his  '  Flora  of  Jamaica'  (1837),  p.  129,  states  that  the  seed  of  the  sweet  Orange 
frequently  grows  up  into  a  tree  bearing  the  bitter  fruit  It  is  clear,  then, 
that  the  question,  whether  the  sweet  and  bitter  Orange  are  specifically  distinct, 
derives  no  support  from  these  facts  either  way,  and  tnat  it  must  be  decided  on 
other  grounds.  The  case  is  similar  to  that  of  the  Mango  in  India.  In  Burma, 
and  I  believe  also  in  other  parts  of  India,  the  seed  of  certain  good  varieties 
produces  fruit  of  a  similar  kind  without  grafting ;  whereas,  apparently,  in  a 
climate  or  under  circumstances  somewhat  less  favourable,  ungrafted  trees,  as  a 
rule,  bear  nothing  but  inferior  fruit,  more  or  less  stringy  and  turpentiny. 
The  matter  is  one  well  worthy  of  further  research  in  India.  As  matters  stand 
at  present,  there  does  not  seem  sufficient  ground  for  considering  the  sweet  and 
bitter  Orange  as  distinct  species. 

c.  The  Hergamot.  (7.  Bergamia,  Risso  et  Poiteau.  Flowers  small,  very 
sweet-scented;  fruit  pear-shaped  or  globose ;  rind  smooth,  pale  yellow ;  pulp 
acidulous,  with  a  pleasant  aroma.  Not,  as  far  as  I  know,  cultivated  in  India. 
Bergamot  oil  is  the  volatile  oil  of  the  rind.  Voigt,  1.  c.  142,  refers  to  this  the 
acid  Limes  of  India,  but  they  certainly  have  more  the  character  of  C.  medica. 

d.  The  Acid  Lime  or  the  West  Indies  (C  Lima,  Macfadyen  ;  C  acidis- 
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lima,  Meyer)  is  referred  by  Grisebach,  L  c,  to  C.  Aurantium.  It  is  described 
as  a  thorny  shrub  or  small  tree  of  shrubby  growth  ;  leaves  oval ;  flowers  white, 
pentamerous ;  stamens  26,  rarely  30.  Fruit  nearly  globose,  small,  yellow  when 
ripe,  with  a  thin  skin,  and  an  abundance  of  pure  acid  juice.  In  Jamaica  it  is 
quite  naturalised,  and  forms  strong  fences ;  lime-juice  and  citric  acid  are  made 
from  the  fruit  The  fruit  is  much  like  the  small  acid  Lime  of  India,  and  it  is  a 
matter  for  further  inquiry  whether  it  should  be  classified  under  (7.  Aurantium. 
Lowe  classes  the  West  Indian  Lime  grown  in  Madeira  {Limao  de  GaUinha, 
Port)  under  C.  Limonum,  Others  have  classed  the  West  Indian  Lime  under 
C.  Limetta,  Risso. 

3.  C.  decumana,  Willd.  The  Shaddock,  Pumelo,  Pomplemoes. — Vem. 
Batavi  Nebu,  maha  nlmbuy  clidkbtra. 

A  tree,  attaining  30-40  ft ;  young  shoots  pubescent  Leaves  large,  6-9 
in.  long,  oval-oblong,  pubescent  beneath,  frequently  emarginate ;  petiole 
broad-winged.  Flowers  white,  large ;  stamens  16-24.  Fruit  large,  pale 
yellow,  globose  or  pear-shaped;  rind  thick ;  pulp  pale  yellow  pink  or  crim- 
son, sweet  or  acrid ;  transverse  vesicles  distinct. 

Introduced  into  India  from  Java.  Seemann,  Flora  Vitiensis,  p.  33,  states  that 
it  apparently  is  indigenous  in  Polynesia.    Cultivated  in  most  tropical  countries. 

The  historv  of  the  gradual  spread  of  the  species  of  this  genus  is  remark- 
able. The  Citron  alone  is  described  by  classical  writers.  It  was  cultivated  in 
Media  and  Persia  long  before  the  conquests  of  Alexander  the  Great  The  Greek 
botanist  Theophrastus,  who  wrote  shortly  after  Alexander's  death,  gives  a  de- 
scription of  the  tree  and  its  fruit  which  cannot  be  mistaken.  They  were  called 
Median  and  Persian  apples,  and  valued  highly  on  account  of  their  strong  aro- 
matic scent,  as  antidotes  against  poison,  and  to  make  the  breath  sweet  In 
Greece  and  Italy  the  tree  does  not  appear  to  have  been  cultivated  much  before 
the  third  century  of  our  era,  although  the  fruit  was  imported  at  a  much  earlier 
date.  Plinius  mentions  its  use  in  Rome,  and  in  his  books  the  name  Citrus  first 
occurs.  In  the  fifth  century  it  was  cultivated  in  'the  island  of  Sardinia,  and 
about  Naples.  On  the  coast  of  Mentone  and  Hyeres  it  was,  according  to  Gal- 
lesio,  introduced  in  the  twelfth  or  thirteenth  century. 

Oranges  and  Lemons  are  not  mentioned  in  the  works  of  Greek  and  Roman 
authors.  The  first  notice  regarding  them  is  found  in  Arab  books  of  the  tenth 
and  eleventh  century ;  and  it  seems  certain  that  the  Lemon  and  the  bitter  Orange 
were  brought  from  India  to  Arabia,  Syria,  and  Egypt  in  the  ninth  or  tenth  cen- 
tury, and  that  their  introduction  in  South  Europe  was  mainly  due  to  the  pro- 
gress of  Arab  conquest,  in  some  cases  to  the  Crusaders,  and  to  the  trade 
connections  between  the  Italian  ports  and  the  East  The  bitter  Orange  was 
extensively  cultivated  in  Sicily  and  in  Spain  in  the  twelfth  century.  In  Italy 
and  the  south  of  France,  Oranges  and  Lemons  were  not  commonly  grown  before 
the  fourteenth  century. 

The  sweet  Orange  was  introduced  in  Europe  at  a  much  later  date  ;  and  it 
cannot  yet  be  considered  as  finally  decided  whether  it  came  by  way  of  Syria — 
which,  however,  seems  probable— or  whether  the  Portuguese  may  claim  the  honour 
of  having  imported  it  by  sea  from  India  or  China.  So  much  is  certain,  that  on 
landing  in  India  the  Portuguese  found  sweet  Oranges  in  abundance  ;  this  fact  is 
specially  noted  in  the  account  of  Vasco  de  Gama's  voyage. 

A  comparison  of  the  European ,  Sanskrit,  and  Arabic  names  of  the  Citron,  Orange, 
and  Lemon,  confirms  the  result  of  historical  research  regarding  the  spread  of 
their  cultivation.  The  Sanskrit  name  of  the  Citron,  Vtjapura,  never  went  far 
West     At  the  time  of  Alexander  the  Great,  the  fruit  was  known  under  the 
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name  of  Persian  and  Median  apples,  and  was  afterwards  called  Citrus,  the 
Latin  term  for  Kc&pos,  by  which  the  Cedar,  Juniper,  and  other  aromatic  and  re- 
sinous coniferous  woods,  were  designated,  which,  like  the  Citron,  had  the  pro- 
perty, or  were  supposed  to  possess  the  property,  of  keeping  away  insects.  On 
the  other  hand,  the  words  Limone,  Lime,  Lemon,  evidently  derive  their  origin 
from  the  Arab  Limu ;  and  this  name  probably  has  a  Sanskrit  origin.  The 
Sanskrit  word  Nagaranga,  for  Orange,  is  readily  traced  in  the  Arab  Naranj, 
and  the  European  terms  Aranzio,  Pomei%anze,  Orange.  Again,  the  word  porto- 
gallorby  which  the  sweet  Orange  is  known  in  parts  of  the  Mediterranean  region 
— for  instance,  in  Greece  and  Albania — is  quoted  in  proof  of  the  introduction 
of  this  fruit  by  the  Portuguese,  in  the  same  way  as  the  German  (and  Russian) 
term,  Apfelrine,  seems  to  point  to  its  having  been  brought  from  China. 

So  far  regarding  the  westward  spread  of  these  fruits.  Whether  the  numerous 
varieties  of  Citrons  and  Oranges  cultivated  in  China  have  originated  in  species 
indigenous  in  that  country,  or  whether  the  mountains  of  India  are  their 
original  home,  and  whether  any  fruit-trees  of  this  genus  are  indigenous  in  the 
Indian  Archipelago  or  in  Polynesia — these  are  questions  of  great  interest,  which 
call  for  further  botanical  and  historical  studies.  My  object  in  bringing  these 
questions  forward  prominently  in  this  place  is  to  induce  others  with  more 
leisure  and  more  opportunities  of  observation  to  study  a  subject  of  great  histori- 
cal interest,  which  may  eventually  serve  to  bring  out  important  results  regard- 
ing the  spread  and  changes  of  arborescent  species  under  cultivation. 

8.  PBBONIA,  Correa. 
Leaves  alternate,  imparipinnate.  Flowers  frequently  unisexual  Calyx 
email,  5-dentate,  deciduous.  Petals  5,  rarely  4-6,  oblong-lanceolate, 
imbricate.  Stamens  10-12  ;  filaments  subulate  from  a  broad,  densely 
villous  base ;  anthers  linear-oblong.  Ovary  5 -celled,  or  1 -celled  owing 
to  the  slight  cohesion  of  the  axile  placentae,  continued  into  a  thick  oblong 
or  cylindrical  style ;  ovules  numerous,  crowded  in  several  series.  Fruit 
globose,  1 -celled,  filled  with  pulp,  with  a  hard  rind.  Seeds  numerous, 
oblong,  flat ;  cotyledons  thick,  fleshy. 

1.  P.  Elephantum,  Correa;  Roxb.  Cor.  PI.  t.  141;  Fl.  Ind.  ii.  411; 
Wight  Ic.  t.  15  ;  W.  &  A.  Prodr.  96.  Elephant-  or  Wood-Apple. — Sans, 
Kapittha.     Vern.  Bilin,  kait,  kaitha,  katbel. 

Glabrous,  armed  with  strong,  straight,  axillary  thorns.  Leaflets  5-7, 
cuneate  or  obovate,  crenate  at  the  top.  Flowers  of  a  dull-reddish 
colour,  in  loose,  lateral,  or  terminal  leaf-bearing  panicles ;  axis  and  branches 
pubescent,  male  and  bisexual  flowers  frequently  on  the  same  panicle. 
Fruit  globose,  2£  in.  diam.  ;  rind  hard,  woody,  outside  rough,  grey- 
coloured  ;  seeds  embedded  in  a  fleshy,  edible  pulp. 

Wild  in  South  India ;  in  the  Outer  Himalaya  and  Siwalik  tract,  ascending 
to  1500  ft.,  and  extending  west  as  far  as  the  KavL  Cultivated,  and  occasion- 
ally wild,  throughout  India,  but  not  in  the  plains  of  the  Panjab.  FL  Feb.- 
May  ;  the  fruit  ripens  about  Oct.,  and  often  remains  long  on  the  tree. 

A  moderate-sized  tree,  with  a  symmetrical  trunk,  2-4  ft.  in  girth,  bearing  an 
elegant  oval  head  ;  leaves  with  a  slight  smell  of  aniseed.  Bark  dark  grey  or 
nearly  black,  wrinkled,  corrugated  with  longitudinal  shallow  furrows.  Wood 
yellowish  or  light  brown,  with  distinct  medullary  rays,  close-,  even-,  fine-grained, 
strong,  hard,  50  lb.  per  cub.  ft.,  62-65  lb.  when  green.  Value  of  P.  587-660 
(Cunningham) ;  645  (Skinner).  Used  for  housebuilding,  naves,  oil-crushers, 
and  agricultural  implements.    Too  coarse  for  engraving,  but  well  adapted  for 
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ornamental  carving.  The  sapwood  often  eaten  by  beetles.  A  white  trans- 
parent gum  exudes  from  the  bark,  which  is  collected,  and  forms  part  of  the 
East  Indian  Gum- Arabic  of  commerce,  together  with  the  gum  of  the  Nlm, 
Mango,  Babul,  Seriss,  Khavr,  Bahera,  and  several  other  trees.  Pulp  of  the 
fruit  acid  ;  a  jelly  is  made  from  it. 

9.  JE&LE,  Correa. 
Leaves  alternate,  trifoliolate  ;  leaflets  pellucid-punctate.  Flawers  bi- 
sexual. Calyx  small,  4-5-dentate,  deciduous.  Petals  4-5,  imbricate. 
Stamens  numerous,  with  short  subulate  filaments,  and  long  linear 
anthers.  Ovary  on  cylindrical  disc,  with  a  thick  fleshy  axis,  and  10-20 
small  cells  near  the  circumference,  with  numerous  ovules  in  each  cell 
attached  to  the  central  angle.  Stigma  capitate,  obtuse,  deciduous. 
Fruit  globose,  with  a  hard  woody  rind,  8-16-celled,  filled  with  an  aro- 
matic pulp.  Seeds  numerous,  oblong,  flat ;  testa  woolly,  covered  with  a 
viscid  fluid 

1.  A.  Marmelos,  Correa ;  Roxb.  Cor.  PI.  1. 143 ;  Fl.  Ind.  ii.  579  ;  Wight 
&  A.  Prodr.  96;  Wight  Ic.  16;  Bedd.  Fl.  Sylv.  t.  161.  The  Bael 
tree. — Sans.  Bilva,  malura.  Vera.  Bel,  HI,  bila,  MIL  Local  name,  Ma- 
Jiaka-marra,  Gonds.,  C.P. ;  Ushitben,  Burm. 

Glabrous,  armed  with  axillary,  straight,  strong,  sharp  spines,  1  in.  long 
or  more.  Leaflets  3,  rarely  5,  ovate-lanceolate,  crenate,  terminal  long- 
petiolulate,  lateral  nearly  sessile.  Flowers  greenish  white,  with  a  fine 
honey  scent,  on  short  lateral  panicles ;  pedicels  and  calyx  pubescent. 
Calyx  flat,  teeth  indistinct.  Petals  oblong,  coriaceous,  thickly  dotted. 
Filaments  occasionally  fascicled.  Fruit  globose,  oblong,  or  pyriform,  2  to 
5  in.  diam.,  with  a  smooth,  grey  or  yellow  rind,  and  a  thick,  orange- 
coloured,  sweet,  aromatic  pulp. 

Wild  in  the  Siwalik  tract  and  Outer  Himalaya,  ascending  to  4000  ft.,  from 
the  Jhelam  to  Assam  ;  also  in  Oudh,  Behar,  Bengal,  Central  and  South  India 
and  Burma.  Often  gregarious  when  wild.  Cultivated  throughout  India,  ex- 
cept in  the  northern  part  of  the  Panjab ;  frequently  planted  near  Hindoo 
temples.  Leaves  shed  about  March  and  April ;  the  new  foliage  appears  in 
April  and  May.  Fl.  about  May  ;  and  fruit  ripens  in  Oct,  Nov.,  remains  long 
on  the  tree. 

When  cultivated,  a  middle-sized  tree  to  35  ft.  high,  with  a  short,  erect,  often 
fluted,  irregularly-compressed,  and  scooped-out  trunk,  attaining  a  girth  of  7  ft. ; 
branches  few,  extremities  often  drooping,  forming  a  narrow  oval  head.  Wild 
(in  N.W.  India)  generally  a  small,  scrubby  tree.  Bark  of  trunk  and  larger 
branches  £  in.  thick  and  more,  outside  soft,  corky,  light-cinereous  or  bluish 
grey,  with  large  dark  stains,  and  irregular,  longitudinal,  shallow  furrows. 
Wood  light-coloured,  mottled  with  darker  wavy  lines  and  small  light-coloured 
dots.  Medullary  rays  indistinct  Even-,  close-grained,  40-50  lb.  per  cub.  ft 
The  tree  being  valued  for  its  fruit,  is  not  often  felled ;  but  the  timber  is  esteemed 
for  strength  and  toughness.  Used  in  construction,  for  pestles  of  oil-  and  sugar- 
mills,  naves  and  other  parts  of  carts,  and  for  agricultural  implements.  Twigs 
and  leaves  are  lopped  for  cattle-fodder.  The  tenacious  pulp  of  the  fruit  is  used 
medicinally  in  diarrhoea  and  dysentery,  as  sherbet,  and  as  a  conserve  f  Pharm. 
Ind.  46).  Dry,  it  keeps  well  as  a  hard,  transparent  substance.  It  is  also  con- 
sidered an  excellent  addition  to  mortar,  especially  in  building  wells.  Snuff- 
boxes are  made  of  the  shell  of  the  fruit ;  the  leaves,  root,  and  bark  are  used 
in  native  medicine  ;  from  the  flowers  a  scented  water  is  distilled. 
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Order  XVIII.   SIMABUBIUE. 

Shrubs  or  trees,  with  bitter  bark,  pinnate  leaves  without  stipules,  and 
simple  hairs.  Flowers  small,  generally  unisexual,  regular.  Calyx  3-5- 
cleft.  Petals  3-5.  Stamens  hypogynous,  inserted  at  the  base  of  disc,  as 
many  as  petals,  or  double  the  number;  filaments  free;  anthers  2-celled, 
bursting  longitudinally.  Carpels  more  or  less  distinct,  rarely  connate 
throughout ;  ovary  1-5-celled,  generally  one  ovule  in  each  cell.  Fruit- 
carpels  1 -seeded.— Gen.  PI.  i.  306;  Eoyle  I1L  157  (Zanthoxyle*) ; 
Wight  I1L  i.  165,  169,  170. 

Stamens  twice  as  many  as  petals.  . 

Fruit  of  1-5  flat  foliaceous  samara ;  leaves  pinnate  .  1.  Ailanthus. 

Fruit  a  1-seeded  drupe  ;  leaves  2-foliolate  .  .  2.  Balanites. 

Stamens  as  many  as  petals ;  leaves  pinnate  .  .  S.  Picrasma. 

1.  AILANTHUS,  Desfontaines. 
Large  trees,  with  alternate  pinnate  leaves  approximate  near  the  ends  of 
branches.  Flowers  polygamous,  in  large  axillary  panicles.  Calyx  small, 
5-cleft;  lobes  imbricate.  Petals  5,  spreading,  induplicate-valvate  in  bu<L 
Male  flower:  stamens  10,  inserted  at  the  base  of  disc.  Female  flowers  : 
stamens  none ;  carpels  2-5,  distinct,  laterally  compressed,  1  ovule  in  each  ; 
styles  as  many  as  carpels.  Bisexual  flowers  with  2-3  stamens.  Fruit  con- 
sisting of  1-5  flat,  membranous,  reticulate,  linear-oblong  samaras,  each 
with  one  flattish  seed  in  the  middle.  Seed  with  scanty  albumen,  flat, 
foliaceous,  orbicular  cotyledons,  and  a  superior  radicle. 

1.  A.  excels*,  Roxb.  Cor.  PL  t.  23;  FL  Ind.  ii.  450;  W.  &  A.  Prodr. 
150;  Wight  IU.  t.  67. — Sans.  Aralu.  Vern.  Arua,  South  Meywar; 
Maruk,  Bomb. 

A  large  tree,  leaves  abruptly  pinnate,  more  or  less  tomentose,  commonly 
8-12  in.,  sometimes  2-3  feet  long;  leaflets  nearly  opposite,  8-14  pair,  ovate 
from  a  very  unequal  base,  often  broadly  falcate-lanceolate,  deeply  serrate, 
often  lobed.  Flowers  yellowish,  in  axillary  panicles,  shorter  than  leaves. 
Petals  glabrous,  ovate.  Filaments  glabrous,  shorter  than  anthers.  Sam- 
aras lanceolate,  pointed  at  both  ends,  with  numerous  prominent  parallel 
nerves.     (Roxburgh  figures  filaments  longer  than  anthers.) 

Indigenous  in  Central  and  South  India,  and  extensively  planted  throughout 
India  as  far  north  as  Saharanpur.  Leafless  during  the  early  part  of  the  cold 
season,  the  new  leaves  appear  m  March,  April.  Fl.  April,  May.  Easily  propa- 
gated by  seed  and  cuttings.  60  to  80  ft.  high,  bark  grey,  wood  soft,  white,  not 
much  used,  except  to  make  floats  for  fishing,  pith  large. 

A.  glandulosa,  Deaf.,  which  is  at  home  in  Japan  (perhaps  also  in  China), 
and  cultivated  in  Europe,  differs  by  filaments  longer  than  anthers,  hispid 
at  the  base,  and  petals  woolly  tomentose  inside.  The  leaflets,  which  are 
often  4  in.  long,  have  generally  1-3  pair  of  rounded  glandular  teeth  near  the  base. 
Grows  rapidly,  throws  up  abundant  root-suckers,  and  has  on  that  account  been 
employed  in  plantations  made  to  clothe  barren,  stony  hills  in  the  south  of 
France.     Hardy  in  England.    Bedd.  Fl.  Sylv.  t.  122  ;  Wight  Ic.  1604. 

A.  malabartca,  DC.,  a  large  tree  of  the  Western  Ghats,  with  thick  rough 
bark,  is  characterised  by  glabrous  leaves  ;  leaflets  lanceolate,  entire  ;  filaments 
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glabrous,  longer  than  anthers,  and  a  linear-oblong  samara,  rounded  at  both  ends; 
yields  a  resin,  tnatti  pal,  used  in  medicine  and  as  incense  (Pharm.  Ind.  50). 

2.  BALANITES,  Delile. 
Shrubs  or  small  trees,  usually  armed  with  axillary  or  supra-axillary 
spines;  leaves  2-foliolate;  leaflets  entire,  coriaceous.  Flowers  bisexual ; 
sepals  and  petals  5.  Stamens  10,  inserted  at  the  base  of  disc;  anthers 
dorsally  affixed.  Ovary  globose,  pilose,  5-celled,  on  the  thick,  fleshy,  10- 
furrowed  disc;  ovules  1  in  each  cell.  Fruit  a  1 -seeded  drupe,  with  a  bony 
or  crustaceous  putamen.  Seed  without  albumen ;  cotyledons  thick,  plano- 
convex, oblong. 

1.  B.  Roxburghii,  Planchon. — Syn.  B.  mgyptiaca,  Wight  Ic.  t  274; 
Xlmenia  cegyptiacay  Eoxb.  FL  Ind.  ii.  253.  Vera.  Hingu,  Ingua,  Hin- 
gen,  Hingot,  Hingota,  Ingol. 

Thorns  axillary,  strong,  very  sharp,  often  long,  leaf-  and  flower-bearing ; 
young  parts  pubescent,  in  dry  localities  hoary-tomentose.  Leaflets  lanceo- 
late, oblong  or  obovate,  nearly  sessile,  on  a  common  petiole  less  than  \ 
length  of  leaflets.  Flowers  small,  white,  or  greenish  white,  fragrant, 
crowded  in  fascicles,  axillary  and  along  lateral  branches.  Sepals  oval, 
downy,  nearly  as  long  as  petals,  both  spreading,  reflexed,  and  eventually 
deciduous.  Style  erect,  short ;  stigma  slightly  5-lobed.  Drupe  ovoid,  2 
in.  long,  5-grooved,  covered  with  a  light-grey  dry  rind,  enclosing  a  bitter 
pulp  with  an  offensive  greasy  smell ;  nut  exceedingly  hard,  tubercled  out- 
side, 1-seeded. 

Common  in  many  parts  of  India,  as  far  north  as  Delhi ;  in  Rajoutana, 
Bandelkhand,  the  Central  Provinces,  the  Northern  Circars,theDekkan,  ana  South 
India ;  grows  chiefly  in  open  dry  places  and  on  stiff  clay  soil.  New  leaves  in 
March.  FL  in  April  and  May.  Usually  a  scraggy  shrub,  in  favourable  condi- 
tions a  small  tree,  30  ft  high,  with  an  erect,  short  trunk,  2  ft.  and  more  in  girth. 
The  roots  spread  far,  and  tnrow  up  suckers  at  a  considerable  distance  from  the 
trunk.  Bark  of  trunk  smooth,  yellow  or  cinereous.  Wood  chiefly  used  for  fuel. 
From  the  seed  a  fixed  oil  is  pressed ;  the  pulp  is  used  to  clean  silk  in  Raj pu tana ; 
the  seeds,  the  bitter  bark,  and  subacid  leaves  are  employed  in  native  medicine; 
the  hard  kernel  of  the  fruit  (filled  with  gunpowder)  is  used  in  fireworks. 

The  second  species  of  this  genus,  B.  cegyptiacay  Delile, — Boissier  Fl.  Orient. 
i  944,  Oliver  Flora  Trop.  Afr.  i.  315  ;  Palestine,  Egypt,  Arabia,  and  tropical 
Africa, — has  longer  petioles,  and  the  ovary  lengthens  out  considerably  after 
flowering.  In  the  Indian  plant  the  ovary  swells,  but  remains  ovoid  and  short. 
It  is,  however,  a  matter  for  further  inquiry,  whether  all  Indian  forms  belong  to 
one  species. 

3.  PICBASMA,  Blume. 

Trees,  all  parts  very  bitter,  with  alternate  imparipinnate  leaves. 
Flowers  unisexual,  in  corymbose  panicles.  Calyx  small,  4-5-dentate. 
Petals  4-5,  ovate,  valvate.  Male  flowers  with  4-5  stamens,  inserted  under 
the  disc  Carpels  3-5,  distinct,  on  a  thick  disc ;  ovules  solitary.  Fruit 
consisting  of  1-3,  nearly  dry,  drupes ;  seeds  with  a  straight  embryo  in  a 
fleshy  albumen. 

1.  P.  qnassioides,  Bennett — Syn.  Nima  quassioides,  Hamilton.  Vera. 
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Tutdi,  titMi,  tithu,  hula,   huldski,  arkhar,  Pb.  (the  two  last  names  are 
also  used  for  species  of  Khus). 

Young  parts  pubescent.  Leaflets  opposite  in  4-6  pairs,  nearly  sessile, 
ovate-lanceolate,  acuminate,  serrate;  common  petiole  5-8  in.  long. 
Corymbs  axillary,  shorter  than  leaf.  Flowers  small,  greenish,  generally 
pentamerous.  Sepals  and  petals  persistent;  petals  five  to  six  times  as 
long  as  sepals,  ovate,  acute.  Filaments  with  a  thick,  pilose  base; 
anthers  cordate-ovate,  versatile.  Drupes  globose,  \  in.  long,  black  when 
ripe. 

Outer  Himalaya,  from  the  Chenab  to  Nepal,  between  3000  and  5500  ft, 
ascending  occasionally  to  8000  ft  Also  in  China.  Fl.  from  April-June  ;  the 
bitter  fruit  ripens  from  July-Sept  A  tall,  scrambling  shrub ;  bark  smooth, 
brownish,  with  white  specks,  very  bitter,  and  used  in  native  medicine  as  a 
tonic  and  stomachic. 

Order  XIX.   OCHNACEJE. 

Shrubs  or  trees,  with  alternate,  simple,  glabrous,  stipulate  leaves. 
Flowers  yellow  or  orange,  on  jointed  pedicels.  Sepals  5,  free,  imbricate. 
Petals  as  many  as  sepals,  or  more.  Stamens  hypogynous,  (10  or)  inde- 
finite ;  anthers  linear,  dehiscing  longitudinally  or  by  subterminal  pores. 
Ovary  deeply  3-10-lobed,  3-10-celled ;  cells  uniovulate;  style  1,  central, 
slender.  Fruit  of  3-10  sessile  drupes,  inserted  upon  the  enlarged  torus. 
Seed  exalbuminous.— Gen.  PL  i.  316 ;  Royle  III  165  ;  Wight  111.  L  171. 

1.  OCHNA,  Schreber. 

Trees  or  shrubs,  wholly  glabrous.  Leaves  alternate,  coriaceous ;  stipules 
axillary.  Flowers  yellow.  Sepals  5.  Petals  5-10.  Stamens  numerous, 
equal;  anthers  linear.     Ovary  3-10-lobed. 

A  large  shrub  ;  flowers  on  short  lateral  racemes  .        .        1.  0.  squarrota. 

A  small  undershrub  ;  flowers  3,  on  long  axillary  peduncles         2.  O.  pumila. 

1.  0.  squarrosa,  Koxb.  Cor.  PI.  t.  89  (1795);  Fl.  Ind.  iL  643;  W.  & 
A.  Prodr.  152;  Wight  I1L  t.  69.— Syn.  0.  lueida,  Lam.  (1796). 

A  shrub  or  small  tree ;  leaves  elliptic-oblong,  acute  at  both  ends,  3-5 
in.  long,  on  short  petioles,  finely  serrulate,  with  numerous  fine,  parallel, 
lateral  nerves.  Flowers  in  short  lateral  racemes  on  the  previous  year's 
wood,  often  on  short  generally  leafless  branchlets.     Petals  7-12. 

Bengal,  Burma,  South  India.  Will  probably  be  found  in  the  south-eastern 
part  of  the  Centr.  Prov.    FL  Feb.,  March.    Fruit  May,  June.    Grown  in  gardens. 

2.  0.  pumila,  Hamilton. — Syn.  O.  humilut,  Hamilton;  O.  collina, 
Edgew.  Trans.  Linn.  Soc  xx.  43.     Vern.  Maidan-ka-kusum,  C.P. 

An  undershrub ;  leaves  oblanceolate,  4-6  in.  long,  narrowed  into  a  short 
petiole,  serrulate  with  cuspidate  teeth.  Main  lateral  nerves  distant, 
irregularly  parallel.  Flowers  3,  on  pedicels  1-2  in.  long,  peduncles 
axillary,  nearly  as  long  as  leaf.     Petals  5,  longer  than  calyx. 
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Sub-Himalayan  tract,  principally!  in  Sal  forests.  Satpura  range.  South 
Konkan.  Underground  stem  perennial,  throwing  up  annually,  after  the  jungle- 
tires,  a  number  of  subherbaceous  stems  to  2  ft.  high,  bearing  leaves  and  flowers. 
FL  April,  May. 

Order    XX.    BUBSEBACE^S. 

Trees  or  shrubs,  often  resinous.  Leaves  generally  alternate,  3-foliolate, 
or  imparipinnate,  in  some  cases  1-foliolate,  without  stipules.  Flowers 
small,  bisexual  or  polygamous.  Calyx  3-5-cleft  Petals  3-5.  Stamens 
as  many  as  petals,  or  twice  their  number,  inserted  on  the  edge  or  outside 
base  of  disc;  anthers  2-celled,  longitudinally  dehiscent.  Ovary  free, 
2-5-celled ;  ovules  generally  2  in  each  cell,  axile.  Fruit  generally  drupa- 
ceous. Seeds  one  or  few,  pendulous,  without  albumen ;  cotyledons  gen- 
erally twisted  or  crumpled,  radicle  pointing  upwards. — Gen.  PI.  i.  321  ; 
Royle  111.  174 ;  Wight  111.  i.  180.     (Suborder  of  Terebinthacere). 

Leaves  imparipinnate,  with  numerous  leaflets. 

Fruit  a   S-valved  capsule,  the  valves  separating 

from  the  axis  ;  calyx  small,  open     .        .        .        1.  Boswellia. 

Fruit  a  drupe  ;  calyx  campanulate           ...         2.  Garuga. 
Leaves  generally  3-foliolate 3.  Balsamodendron. 

Bursera  serrata,  Wall.  {Idea  indica,  W.  &  A.  Prodr.  177),  a  large  tree,  with 
close-grained  timber,  esteemed  for  furniture — Assam,  Chittajjong,  the  Rajmahal 
hills — belongs  to  this  family,  and  may  possibly  be  found  further  west  Leaves 
large,  imparipinnate  ;  leaflets  lanceolate,  acuminate,  glabrous.  Flowers  small, 
in  axillary  panicles  ;  calyx  small,  indistinctly  dentate  ;  petals  5,  inserted  below 
disc  ;  stamens  10  ;  stigma  sessile  ;  drupe  generally  1 -seeded. 

1.  BOSWELLIA,  Roxb. 

Trees  abounding  in  resin,  with  alternate  imparipinnate  leaves,  crowded 
at  the  ends  of  branches.  Flowers  bisexual,  hypogynous.  Calyx  small, 
open,  5-7-cleft  Petals  5-7.  Stamens  mostly  10,  inserted  at  the  base 
of  the  annular  disc.  Ovary  half  immersed  in  the  disc,  3-celled;  2 
collateral  ovules  in  each  cell.  Fruit  a  3-valved  capsule,  opening  septi- 
fragally,  the  dissepiments  remaining  attached  to  the  axis,  and  bearing  3 
seeds,  pendulous  from  the  top  of  the  inner  angle,  enclosed  in  a  hard,  bony 
shell,  with  a  broad  membranous  wing,  which  is  not  the  testa  of  the 
seed,  but  the  endocarp  of  the  fruit,  separated  from  the  outer  layer  of  tne 
pericarp.  Seed  without  albumen;  cotyledons  trifid,  lobes  laciniate; 
radicle  superior. 

1.  B.  thurifera,  Colebrooke ;  Roxb.  Fl.  Ind.  ii.  383 ;  W.  &  A.  Prodr. 
174.— Syn.  B.  glabra,  Roxb.  PI.  Cor.  t.  207 ;  Fl.  Ind.;  W.  &  A.  Prodr. 
1.  c. ;  Bedd.  Fl.  Sylv.  124.  Boswellia  serrata,  Stackhouse  (probably). 
Vern.  Salhe,  Sale,  Salai,  Salei,  Baler.  Local  names  :  Giiygar,  Kamaon ; 
Bhorsalai,  Gonds.,  C.P. 

Young  parts  and  leaves  mostly  pubescent,  with  simple  hairs.  Leaves 
crowded  near  ends  of  branches,  8-15  in.  long;  leaflets  8-15  pairs,  oppo- 
site, or  nearly  opposite,  sessile,  lanceolate  or  ovate-lanceolate,  from  an 
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oblique  base  more  or  less  deeply  crenate,  apex  generally  rounded,  obtuse. 
Flowers  white,  about  J  inch  across ;  a  number  of  racemes,  or  racemose 
panicles,  at  the  ends  of  branches,  shorter  than  the  leaves ;  bracts  small, 
deciduous.  Calyx  cup-shaped,  5-7-toothed.  Petals  broad-ovate,  shortly 
unguiculate.  Anthers  10-12,  hairy.  Disc  fleshy,  red.  Stigma  4-5-lobed. 
Bony  endocarp  heart-shaped,  beaked,  in  the  centre  of  an  oblong,  mem- 
branous wing. 

Common  throughout  Behar,  the  Dekkan,  to  within  20  miles  of  the  Western 
Ghats  (Dalzell),  the  Central  Provinces,  Bandelkhand,  and  Rajputana,  in  the 
forest  tracts  at  the  foot  of  the  Himalaya,  westward  as  far  as  the  Sutlej,  also  in 
South  India,  Grows  chiefly  on  hot,  arid  hills,  more  or  less  gregariously,  forming 
open  forests,  and  often  associated  with  Sterculia  urens.  Particularly  abun- 
dant on  the  trap  hills  of  the  Dekkan  and  the  Satpura  range. 

Deciduous,  the  old  leaves  fall  about  March  and  April,  and  are  replaced  in 
June  by  the  fresh  foliage.  The  flowers  appear  when  the  tree  is  leafless  ;  some- 
times before  the  old  leaves  fall,  or  after  the  young  leaves  have  appeared.  Rate 
of  growth  generally  rapid ;  a  tree  in  the  Saharanpur  gardens,  30  years  old, 
measured  6  ft  girth.  Throws  up  abundant  coppice-shoots  when  felled,  and 
grows  readily  from  cuttings  and  stakes  if  planted  during  the  rains. 

A  moderate-sized  tree,  generally  not  more  than  30  ft  high,  and  5-6  ft.  girth, 
with  a  spreading,  flat  crown.  Bark  nearly  J  in.  thick,  juicy  when  fresh,  inner 
substance  brown.  Outside  usually  greenish  ash-coloured,  peeling  off  in  smooth 
thin  flakes.  Wood  light-coloured  when  fresh,  darker  when  seasoned,  soft, 
spongy,  coarse-  and  open-grained,  30-35  lb.  per  cub.  ft,  not  durable.  Used 
chiefly  as  fuel  Charcoal  is  made  of  it,  used  for  iron-smelting  in  Nimar. 
From  wounds  and  cracks  in  the  bark  exudes  an  abundance  of  transparent,  fra- 
grant gum-resin,  diffusing,  when  burnt,  an  agreeable  smell.  It  is  used  medicin- 
ally and  as  incense  in  India,  and  sold  in  the  bazaars  under  the  name  of  Labanu, 
Kundur,  or  Kundura  ;  but  it  is  not  the  Olibanon  or  frankincense  chiefly  used 
in  Europe,  which  is  yielded  by  several  other  species  of  Boswellia  growing  in 
the  Somali  country,  and  on  the  Hadramaut  hills  in  Arabia,  and  described  by 
Dr  Bird  wood  in  Trans.  Linn.  Soc.  xxvii.  111. 

I  only  know  one  sp.  of  Boswellia  in  Central  India,  well  represented  by 
Roxburgh's  and  Beddome's  figures  of  B.  glabra.  There  is,  however,  a  difficulty 
in  Roxburgh's  description  of  B.  glabra  m  the  text  of  the  Coromandel  plants. 
He  says,  "  It  is  one  of  the  largest  trees,  with  a  hard,  heavy,  and  durable  wood. 
The  lower  masts  of  coast-built  vessels  are  generally  made  of  it,  though  its  weight 
renders  it  less  fit  than  fir  or  teak."  These  remarks  would  not  apply  to  Solai, 
and  Roxburgh's  description  may  possibly  refer  to  another  species. 

2.  GABUGA,  Roxb. 

Trees  with  alternate  imparipinnate  leaves,  crowded  at  the  ends  of 
branches.  Flowers  polygamous.  Calyx  campanulate,  5-cleffc,  valvate, 
inside  lined  by  a  thin  disc  with  a  crenate  margin.  Petals  5,  inserted 
in  the  calyx-tube  above  the  middle.  Stamens  10,  perigynous,  inserted 
below  the  petals.  Ovary  ovoid,  4-5-celled;  stigma  capitate,  4-5-lobed; 
2  collateral  ovules  in  each  cell  Fruit  a  globose  fleshy  drupe,  with  5  or 
fewer  bony  nuts.     Seeds  solitary  in  each  nut ;  cotyledons  thin,  twisted. 

1.  G.  pinnata,  Roxb.— Tab.  XIII.— PI.  Corom.  t  208 ;  FL  Ind.  ii 
400;  W.  &  A.  Prodr.  175;  Bedd.  FL  Sylv.  t.  118.— Vera.  Kharpat 
(grass-leaf),  Katmanna,  kitmirria,  kilmira,  karolu,  katula,  sarota,  Pb., 
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N.W.P.;  Ghogar,  kaikar,  Oudh;  Kankary  kakar,  kaikra,  ghunja,  ghurri, 
mahdrut,  C.P. ;  Chinyuk,  Burm. 

Leaves  approximate  near  the  ends  of  branches,  6-12  in.  long;  leaflets 
6-9  pairs,  opposite  or  nearly  so,  nearly  sessile,  lanceolate  or  ovate-lanceo- 
late, crenate,  acuminate,  glabrous  or  tomentose.  Flowers  yellow,  in  spread- 
ing panicles,  several  at  the  ends  of  branches ;  branches  of  inflorescence, 
pedicels,  and  calyx  tomentose ;  bracts  linear,  deciduous.  Calyx  10-ribbed. 
Filaments,  ovary,  and  style  hairy  ;  stigma  5-lobed.  Drupe  fleshy,  smooth, 
about  the  size  of  a  nutmeg ;  nuts  generally  two,  tuberculated  outside. 

Dry  forests  in  the  hilly  regions  of  the  greater  nart  of  Central  and  South  India 
and  Burma.  At  the  foot  of  the  Himalaya,  and  in  the  outer  valleys  (ascending 
to  3500  ft)  from  the  Jumna  to  Assam,  often  in  Sal  forests ;  in  North- West  India 
frequently  associated  with  Odina  Wodier,  which  it  resembles  when  leafless. 
Leafless  during  the  greater  part  of  the  dry  season.  The  fresh  foliage  generally 
appears  in  April  or  May,  with  the  flowers  or  after  them.  The  fruit  ripens  about 
June  and  July.  Oval,  smooth,  brown  galls  on  petioles  not  uncommon  in  No- 
vember.   Stakes  of  branches  planted  during  the  rains  grow  readily. 

Under  favourable  circumstances  a  laTge  tree,  50-60  ft.  high,  with  an  erect, 
straight  trunk,  15-20  ft.  long  and  5-6  ft.  in  girth.  Branchlets  with  conspicuous 
marks  of  lapsed  petioles.  Bark  of  trunk  thick,  light  grey  or  brown,  furrowed 
by  shallow  longitudinal  wrinkles ;  outer  layers  getting  black,  and  exfoliating 
in  broad,  irregularly  angular  flakes.  Inner  bark  reddish  brown.  Sap- 
wood  large,  whitish ;  heartwood  dark  reddish-brown,  mottled,  even-  but  rather 
open-grained,  52  lb.  per  cub.  ft.  (Chinyuk  from  Burma.)  I  am  inclined  to 
think  that  the  wood  of  Garuga  pinnata  is  often  light-coloured  and  of  less  weight. 
Seasons  well,  durability  doubtful,  readily  attacked  by  insects.  Not  much  used 
for  construction,  but  employed  for  indoor  work,  and  as  fuel.  Has  been  recom- 
mended for  cabinet-work.  Bark  employed  for  tanning ;  a  gum  exudes  from  it. 
The  fruit  is  eaten,  raw  and  pickled.  Shoots  and  leaves  are  lopped  as  fodder, 
whence  the  name  Kharpat. 

3.  BALSAMODENDBON,  Kunth. 

Small  trees  or  shrubs,  yielding  aromatic  resin  ;  branches  often  thorny. 
Leaves  alternate  or  crowded  at  the  end  of  short  branches,  imparipinnate 
or  1-3-foliolate.  Flowers  polygamous.  Calyx  tubular,  campanulate,  or  ur- 
ceolate,  4-cleft,  persistent.  Petals  4,  erect  or  with  recurved  tips,  inserted 
at  the  bottom  of  calyx.  Stamens  8,  inserted  on  or  outside  the  margin  of 
a  cup-shaped  disc.  Ovary  sessile,  2-3-celled,  narrowed  into  a  short  thick 
style;  ovules  geminate,  collateral,  pendulous.  Fruit  a  drupe,  the  rind  or 
epicarp  frequently  splitting  more  or  less  irregularly  into  2-4  valves,  leav- 
ing exposed  the  pulp  or  mesocarp,  which  encloses  the  nut.  Nuts  1-3,  with 
bony  endocarp,  either  separate  or  more  or  less  connate.  Seed  without 
albumen,  one  in  each  nut ;  testa  membranous  ;  embryo  straight,  the 
radicle  pointing  upwards ;  cotyledons  thin,  crumpled  and  plaited. 

Most  species  of  this  genus  inhabit  Arabia  and  Eastern  Africa,  and  several  of 
these  yield  the  Myrrh  of  commerce.  Some  of  the  Indian  species  also  yield  a 
fragrant  gum-resin,  which  is  an  article  of  trade,  under  the  name  of  GugcU,  gugul, 
guggur  (mukul,  Arab.),  which  is  believed  to  be  the  Bdellium  of  classic  writers, 
and  which  most  likely  furnishes  part  of  the  Myrrh  which  is  exported  from 
Bombay.  They  are  not  important  as  forest-trees,  in  the  sense  in  which  this 
word  is  generally  accepted,  but  they  merit  attention  as  forming  part  of  the 
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scanty  arborescent  vegetation  of  the  arid  hills  of  Sindh  and  Raj  pu tana ;  and  it 
is  not  impossible  that  a  better  knowledge  of  them,  and  increased  attention 
paid  to  them,  may  eventually  lead  to  increased  production  of  a  valuable  article 
of  commerce.  Two  species  only  are  yet  known  from  North-West  India ;  a  third, 
though  indigenous  in  South  India,  is  added  to  guard  against  misconception. 

Iieaves  usually  unifoliolate 1.  B.  MukuL 

Leaves  teruate  or  imparipinnate. 

Unarmed 2.  B.  pubescent. 

Thorny 3.  B.  Btrryi. 

1.  B.  Mukul,  Hook. ;  Stocks  in  Hooker's  Journal  of  Botany,  i. 
(1849)  t.  8  ;  Boissier  FL  Orient,  ii.  3.— Vern.  Gugal,  Sindh. 

Branches  frequently  spiniform;  leaves  generally  approximate  at  the 
end  of  thick,  short,  tuberculate  or  woody  branchlets,  smooth  and  shining, 
obovate,  almost  sessile,  the  tapering  base  entire,  the  upper  part  shallow- 
toothed.  On  luxuriant  shoots,  the  leaves  are  alternate,  cuneate-obovate, 
rhomboid  or  oval,  acute,  deeply  serrate,  with  a  petiole,  from  the  summit 
of  which  spring  one  or  two  lateral  leaflets,  smaller  than  the  terminal  leaflet, 
sometimes  minute ;  young  leaves,  while  in  the  bud,  covered  with  glandular 
hairs,  which  soon  drop  off.  Flowers  small,  subsessile,  2  or  3  together  at 
the  end  of  branchlets,  unisexual.  Males  with  ovary  short  and  barren  ; 
females  with  short  stamens  and  imperfect  anthers.  Calyx  cylindrical, 
supported  by  3  minute  bracts,  covered  with  glandular  hairs;  tube  splitting 
as  the  ovary  swells,  remaining  withered  at  the  base  of  the  fruit.  Petals 
4-5,  strap-shaped,  brownish  red,  tips  curled  back.  Disc  8-10- toothed, 
bearing  8-10  filaments,  alternately  longer,  the  short  filaments  inserted  in 
the  sinus  between  the  teeth,  opposite  to  the  petals.  Stigma  obscurely  2- 
lobed.  Prupe  red  when  ripe,  ovate,  acuminate,  separating  into  2  fleshy 
valves,  leaving  the  nut  enveloped  by  a  4-cleft  yellow  pulp  (mesocarp), 
the  lobes  of  which  meet  at  the  apex.  Nuts  ovoid,  acute,  readily  splitting 
into  two,  each  1 -celled.     Drupes  rarely  4-valved,  4  nuts,  and  8-cleft  pulp. 

Abundant  on  rockv  ground  in  Sindh,  Kattiawar,  at  Deesa,  in  Beluchistan, 
and  probably  in  Arabia.  In  Sindh  it  flowers  in  March  and  April ;  the  leaves 
and  young  snoots  appear  in  May.  A  small  tree,  4-6  ft.  high  or  more,  generally 
a  stunted  bush,  with  thick-spreading  branches.  Trunk  and  branches  knotty  and 
crooked,  with  the  ash-coloured  bark  coming  off  in  rough  flakes,  leaving  exposed 
the  under  bark,  which  is  bright  and  shining,  and  peels  off  in  rolls  like  thin 
paper.  Wood  light-coloured,  even-drained,  out  soft  and  light,  takes  a  fine 
polish.  Dr  Stocks  gives  the  following  account  of  the  collection  of  the  gum, 
which  is  known  as  Indian  Bdellium : — 

"  In  Sindh  the  Googul  is  collected  in  the  cold  season  by  making  incisions  with 
a  knife  in  the  tree,  and  letting  the  resin  fall  on  the  ground.  It  exudes  in  large 
tears,  soft  and  opaque,  hardens,  and  turns  brownish  black  very  slowly  ;  a  single 
tree  is  said  to  yield  from  half  to  a  whole  seer.  It  is  brought  to  the  bazaars  of 
Hyderabad  and  Kurrachee,  where  it  sells  at  the  rate  of  2  Rs.  the  maund  of  80 
lb.  (1849)." 

Nearly  related  to  it,  and  probably  the  same  species,  is  a  shrub  which  I 
found  on  rocky  hills  in  Raj  pu tana  in  Dec.  1869  and  Jan.  1870,  with  old  leaves 
and  unripe  fruit,  near  Kishengurh,  N.E.  of  Ajmir,  and  near  Bednore,  S.W.  of 
that  city,  in  both  places  under  the  name  of  Gugal,  yielding  a  fragrant 
gum-resin.     The  leaves  are  deep-dentate,  and  have  peculiar,  round,  whitish 
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vesiculose  blotches,  as  if  the  epidermis  had  separated  from  the  cellular  tissue 
below.  Specimens  exactly  corresponding  with  those  collected  by  me  in  Rajpu- 
tana  are  in  the  Kew  Herb,  from  the  Peninsula,  apparently  from  the  BeUary 
district.  Madden,  Journ.  As.  Soc.  xvii.  pt.  i.  404,  also.'mentions  a  Ealsamodendron 
from  Kajputana.  In  the  Supplement  to  the  *  Bombay  Flora,'  by  Dalzell  and 
Gibson,  a  similar  shrub  is  described  from  Khandeish,  under  the  name  of  B.  Rox- 
burghii,  probably  the  same  plant.  It  is  said  there,  p.  20 :  "  The  whole  plant  is 
aromatic,  abounding  in  a  viscid  balsamic  juice,  which  is  exported  in  considerable 
quantities  from  Oomrawuttee."  This  species  will  probably  be  found  to  be  indi- 
genous on  arid,  rocky  hills  throughout  Kajputana  and  a  great  part  of  the  Dekkan. 
However,  in  order  to  avoid  the  possibility  of  a  mistake,  the  preceding  descrip- 
tion of  B.  mukul  has  been  based  exclusively  upon  Dr  Stoclcs's  paper,  and  the 
specimens  collected  in  Sindh. 

2.  B.  pubescens,  Stocks  L  c.  t.  9 ;  Boiss.  Fl.  Or.  ii.  2. — Vera.  Bayi, 
bat,  Beluchistan. 

A  small  tree  or  stunted  shrub.  Unarmed,  pubescent ;  leaves  trifoliolate, 
on  slender  petioles  longer  than  leaflets,  terminal  leaflet  stalked,  generally 
fascicled  on  short  tuberculate  branchlete,  but  alternate  on  vigorous  shoots, 
and  then  often  imparipinnate ;  leaflets  ovate  or  obovate,  entire.  Petals 
red  or  white.  Stamens  equal.  Drupe  red,  valves  2,  each  cleft  half-way 
up  from  below ;  mesocarp  orange-coloured,  4-toothed,  not  reaching  to  the 
apex  of  the  nut. 

Beluchistan,  and  hills  which  separate  that  country  from  Sindh,  as  far  south  as 
Karachi.  The  young  shoots  and  buds  are  remarkably  fragrant  when  bruised. 
In  the  cold  season  it  yields  a  small  quantity  of  tasteless,  inodorous,  brittle  gum, 
almost  entirely  soluble  in  water.  Fl.  in  March  and  April ;  leaves  and  young 
shoots  appear  in  April  and  May. 

3.  B.  Berryi,  Arnott ;  Ann.  of  Nat.  Hist.  iii.  86  (1839).— Syn.  Protium 
OHeadense,  W.  &  A.  Prodr.  177. 

Most  lateral  branches  terminating  in  thorns  at  right  angles  to  main 
branch ;  leaves  alternate  or  fascicled  on  short  tubercular  branchlete,  trifoli- 
olate, on  slender  petioles ;  leaflets  sessile,  obovate,  the  terminal  one  twice 
as  large  as  the  lateral  ones,  glabrous,  generally  entire.  Flowers  subsessile, 
fascicled ;  calyx  3-4-cleft ;  petals  3-4.  Disc  small,  bearing  6-8  stamens 
alternately  smaller,  the  larger  ones  opposite  to  petals ;  in  the  male  flowers 
stamens  longer  than  calyx.     Drupe  oblong,  apiculate. 

A  small  or  middle-sized  tree  in  the  dry  forests  east  of  the  Nilgiris,  and  culti- 
vated as  a  hedge-plant  all  over  South  India.  The  whole  tree  has  a  grateful  frag- 
rance. 

B.  Gileadense,  Kunth  =  B.  OpobaUamum,  Kunth,— Oliver  Fl.  Trop.  Africa 
i  326  ;  Boiss.  1.  c.  2, — believed  to  be  one  of  the  Myrrh-yielding  species,  is  a  small 
unarmed  tree,  with  3-5  leaflets,  in  Nubia  and  Arabia. 

Order  XXI.   MELIACKE. 

Trees  and  shrubs,  with  alternate,  generally  pinnate,  leaves,  without  stip- 
ules. Flowers  regular,  small,  bisexual,  a  large  proportion  sterile,  in 
large  panicles,  frequently  with  determinate  inflorescence.     Calyx  small, 
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4-5-cleft.  Petals  generally  4-5,  free,  rarely  connate.  Stamens  generally 
double  the  number  of  petals,  rarely  5  ;  the  filaments  in  most  genera  united 
into  a  tube,  rarely  free,  inserted  on  the  disc,  or  outside  at  its  base ;  an- 
thers 2-celled,  dehiscing  longitudinally,  introrse.  Disc  annular,  cup-shaped 
or  tubular.  Ovary  free,  3-5-celled  ;  style  1 ;  ovules  either  2  in  each  cell 
or  numerous  ;  placentation  axile.  Fruit  various ;  seeds  with  or  without 
albumen.— Gen.  PI.  i.  327;  Koyle  IU.  139;  Wight  111.  L  145,  148. 
(Cedrelacese.) 


Stamens  united  in  a  tube  ;  ovules  1-2  in  each  cell. 

Staminal  tube  cylindrical,  10-toothed,  bearing  10  anthers  at 
the  top  ;  petals  erect         ..... 

Staminal  tube  globular  or  campanulate,  bearing  5-10  anthers 
on  the  inside  ;  petals  concave,  connivent  at  the  top 

Staminal  tube  cleft  into  8-10  divisions,  each  bearing  an  an- 
ther ;  petals  erect  ...... 

Stamens  united  in  a  tube  ;  ovules  numerous. 

Staminal  tube  urceolate,   10-toothed  ;  seeds  winged  at  the 
upper  end,  with  a  thin  fleshy  albumen     . 

Staminal  tube  cup-shaped,  10-cleft,  each  division  2-toothed  ; 
seeds  winged  at  both  ends ;  no  albumen  . 
Stamens  free,  inserted  on  the  disc 

Stamens  4-6,  ovary  5-celled,  capsule  opening  septifragallv 

Stamens  10  ;  ovary  3-celled  ;  capsule  opening  loculicidaily    . 


Melia. 

Amooba. 

Hevhea. 

SwiETEHIA. 
SOYMIDA. 

Cbdrbla, 
Chloboiylon. 


Besides  the  trees  here  described,  this  family  contains  the  Chittagong  wood, 
Chickrasria  tabularis,  Juss. ;  Bedd.  FL  Sylv.  t.  9.  A  large  tree  of  the  hills  of 
Eastern  Bengal,  Burma,  and  South  India,  with  light-reddish  wood,  abruptly  pin- 
nate tomentose  leaves,  terminal  panicles  ;  staminal  tube  cylindrical,  with  10 
anthers  on  its  edge  ;  a  woody  3-celled  capsule,  with  numerous  winged  seeds. 

1.  MELIA,  Linn. 

Trees  with  alternate  pinnate,  bipinnate,  or  tripinnate  leaves.  Flowers 
white  or  purple,  in  large,  branched  panicles.  Calyx  5-6-cleft,  imbricate. 
Petals  5-6,  linear-spathulate,  convolute  in  bud.  Stamens  10-12,  mona- 
delphous,  edge  of  tube  with  10-30  teeth ;  anthers  inserted  on  the  edge  of 
the  tube  between  the  teeth,  or  within  the  tube  below  its  mouth.  Ovary 
3-6-celled,  surrounded  at  the  base  by  the  annular  disc,  continued  infc>  a 
cylindrical  or  filiform  style,  bearing  a  3-6-lobed,  deciduous  stigma  ;  ovules 
2  in  each  cell.  Fruit  a  fleshy  or  dry  drupe,  the  putamen  1-5-celled, 
each  cell  containing  1  pendulous  seed,  with  a  crustaceous  testa;  albu- 
men scanty  or  none  ;  cotyledons  foliaceous. 

Leaves  pinnate  ;  flowers  white ;  fruit  1 -colled  ;  endocarp  carti- 
laginous        .  .  .  .  .  .  .     1.  M.  indica. 

Leaves  bipinnate ;  fruit  5-celled  ;  endocarp  osseous. 
Leaflets  serrate,  with  large,  often  unequal,  teeth;  staminal 
tube  glabrous,  purple,  edge  with  20-30  teeth  as  long  as 
anthers  .    2.  M.  Axedarack. 

Leaflets  entire  or  crenate ;  staminal  tube  hairy,  white,  edge 
with  an  indefinite  number  of  short  subulate  teeth,  shorter 
than  anthers  .    3.  if.  eompottto. 
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1.  M.  indlca .*— Syn.  M.  Azadirachta,  Linn. ;  Roxb.  Fl.  Ind.  ii.  394 ; 
Bedd.  Fl.  Sylv.  t.  13.  Azadirachta  indica,  Juss. ;  Wight  Ic.  t.  17;  W. 
&  A.  Prodr.  118.  The  Neem  tree.  Sans.  Nimba;  Pers.  Azdd-dirakht. 
Vern.  Nvm.    Local  names :  Betain,  Kamaon ;  Limbo,  C.P. ;  Nimuri,  Sindh. 

Leaves  imparipinnate,  9-15  in.  long;  leaflets  9-13,  nearly  opposite, 
shortly  petiolate,  1-3  in.  long,  unequal-sided,  ovate-lanceolate,  sometimes 
falcate,  deep  and  sharply  serrate,  acuminate,  glabrous.  Flowers  white,  with 
a  strong  smell  of  honey,  especially  at  night,  pentamerous,  on  short  slender 
pedicels,  with  short  scattered  hairs,  in  large  axillary  panicles,  shorter  than 
leaf ;  bracts  small,  caducous.  Calyx  small,  flat,  with  5  rounded,  obtuse 
segments.  Petals  spathulate,  obliquely  imbricate  in  bud.  Anthers  10, 
linear,  inserted  opposite  and  below  the  teeth  of  the  staminal  tube.  Ovary 
3-celle<L  Drupe  ovoid-oblong,  size  of  an  olive,  smooth,  dark  purple  when 
ripe;  putamen  cartilaginous,  1 -celled,  1-seeded,  reticulate  outside. 

A  common  tree  throughout  the  greater  part  of  India,  as  far  west  as  the  Sutlej  ; 
planted  or  self-sown,  but  (in  N.W.  India)  nowhere  really  wild  in  the  original 
Forest.  West  of  the  Sutlej  it  is  comparatively  rare,  and  much  smaller  in  size. 
Beyond  the  Jhelam  it  disappears  altogether.  Ascends  to  5000  ft.  in  Kamaon* 
Never  leafless ;  the  fresh  leaves  issue  m  March  and  April  before  the  old  leaves 
falL  Flowers  March-May  ;  fruit  ripens  in  July  and  August.  Grows  readily 
from  seed  ;  seedlings  require  shelter  from  frost  in  N.W.  India  ;  when  cut,  throws 
up  abundant  and  vigorous  coppice-shoots ;  growth  fairly  quick,  3-4  rings  per  in. 
radius. 

A  large  tree,  40-60  ft.  and  higher,  with  a  straight  trunk,  not  long,  attaining  a 
" "  l  of  6-9  ft,  and  a  broad,  rounded  crown  of  dark-green  foliage.   Bark  of  trunk 


J  in.  thick,  inner  substance  reddish  brown  or  yellow,  outside  grey,  with  scattered 
small  tubercles  between  numerous  dark  longitudinal  and  oblique  wrinkled 
furrows. 

Sapwood  yellowish  white  ;  heartwood  red  or  brown,  especially  the  inner  part, 
compact,  closer  than  that  of  M.  Azedarach.  The  weignt  of  unseasoned  wood 
is  55-00  lb.  (Skinner),  that  of  seasoned  wood  45-52  lb.  per  cub.  ft.  Value  of 
P.  539  (Puckle),  587  (Cunningham),  and  720  (Skinner).  Somewhat  resembles 
mahogany,  takes  a  beautiful  polish  ;  in  South  India  much  employed  for  furni- 
ture. Fairly  durable,  bitter,  so  that  white  ants  or  other  insects  will  not  touch 
it  Used  for  construction,  cart-building,  shipbuilding,  and  agricultural  imple- 
ments.   Held  sacred  by  Hindus,  and  used  for  making  idols. 

From  incisions  in  the  trunk  near  the  base,  made  in  spring,  issues  a  quantity  of 
sap,  often  flowing  for  weeks ;  used  as  a  stomachic  and  cooling  drink.  A  gum, 
used  as  a  stimulant,  exudes  from  the  bark.  From  the  fruit  is  extracted,  by 
boiling  or  pressure,  a  fixed,  acrid,  bitter  oil  (marqosa),  deep  yellow,  with  strong 
disagreeable  flavour.  It  is  used  medicinally,  in  dyeing,  as  an  antiseptic  and  an- 
thelmintic, and  is  burnt  in  lamps.  It  is  said  to  be  expressed  from  the  pulp, 
and  not  from  the  seed.  It  is  exported  from  Madras,  chiefly  to  Ceylon.  The 
seeds  are  employed  to  kill  insects,  and  for  washing  the  hair.  The  leaves  are 
bitter,  and  are  used  medicinally  ;  the  bark  is  very  bitter,  and  is  used  as  a  sub- 
stitute for  Peruvian  bark  (Pharm.  Ind.  53). 

*  There  is  no  sufficient  ground  for  maintaining  Melia  and  Azadirachta  as  distinct 
genera,  and  I  follow  the  authors  of  the  Gen.  Plant  in  reuniting  them.  Bnt  the  Linna&n 
names,  M.  Azadirachta  for  the  Nim,  and  M.  Azedarach  for  the  Bakam,  cannot  remain 
aide  by  side,  as  thev  are  merely  different  modes  of  spelling  the  same  word.  This 
compels  me  to  take  Jussieu's  specific  name  indica. 
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2.  M.  Azedarach,  Linn. ;  Roxb.  FL  Ind.  il  395  ;  W.  &  A.  Prodr. 
117  ;  BedcL  FL  Sylv.  t  14.  Boissier  FL  Orient,  i.  954.  Persian  Lilac, 
Bastard  Cedar,  Common  bead-tree.— Y em.  DreJc,  dek,  jek,  bakain,  bukain, 
betain,  deihia,  Pb.,  N.W.P.     Malm  limbo,  malla  mm,  muhli,  C.P. 

Young  parte  and  inflorescence  covered  with  minute  stellate  hairs.  Leaves 
bipinnate,  9-18  in.  long,  pinnae  opposite  or  nearly  so,  with  3,  5,  or  7  leaf- 
lets; leaflets  ovate-lanceolate,  shortly  petiolulate,  £-l£  in.  long,  acu- 
minate, more  or  less  deeply  serrate,  sometimes  lobed.  Flowers  generally 
pentamerous,  lilac,  with  a  strong  honey-scent,  on  slender  pedicels,  in 
axillary  panicles,  shorter  than  leaf.  Calyx  deeply  cleft;  lobes  oblong. 
Petals  linear-spathulate,  patent  or  reflexed.  Staminal  tube  purple,  J  in. 
long  or  more,  with  20-30  linear  teeth,  as  long  as  the  anthers.  Ovary  5- 
celled ;  stigma  capitate,  5-sulcate.  Drupe  ovoid  or  globose,  yellow  when 
ripe,  £-J  in.  diam. ;  rind  tough ;  putamen  thick,  hard,  5-celled,  5-seeded, 
or  with  fewer  cells  and  seeds  by  abortion. 

Commonly  cultivated  throughout  India.  In  the  Panjab  it  replaces  the 
Nira,  being  rare  in  the  east,  and  abundant  in  the  centre  and  west  of  that  pro- 
vince. Stocks  found  it  wild  in  Beluchistan,  and  it  is  believed  to  be  indigenous 
in  the  Lower  Himalaya  and  the  Siwalik  tract.  Generally  it  is  found  as  a  cul- 
tivated tree,  ascending  in  the  Himalaya  to  5800  ft.  It  is  commonly  cultivated 
in  Afghanistan,  Western  Asia,  South  Europe,  the  West  Indies,  South  America, 
Australia,  China,  and  the  Indian  Archipelago.  Bare  of  leaves  for  3-4  months 
in  the  cold  season,  in  full  leaf  and  bloom  from  March-May  ;  very  handsome  at 
that  time.  The  bunches  of  yellow  fruit  ripen  in  autumn,  and  remain  on  the 
tree  while  it  is  leafless,  untouched  by  animals,  except  the  Bulbul  (Madden). 
In  that  state  the  tree  presents  a  curious  appearance.  Grows  readily  from  seed 
and  cuttings ;  does  not  require  much  water.  Young  plants  are  not  touched  by 
rate.  Throws  up  vigorous  coppice-shoote  when  felled ;  the  roots  are  shallow, 
-the  .-..,«,. 


spreading  near  the  surface,  ana  the  tree  is  readily  blown  over.  Rate  of  growth 
moderately  rapid ;  the  concentric  rings  correspond  to  the  age  of  the  tree. 
Specimens  of  6£  in.,  4£  in.,  and  4|  in.  radius,  showed  respectively  22, 15,  and  14 
concentric  rings. 

A  moderate-sized  tree,  40  ft  high,  and  generally  less,  with  a  short,  erect  trunk, 
attaining  a  girth  of  6-7  ft.,  generally  hollow  when  larger,  branches  spreading 
into  a  large,  broad  crown.  Bark  of  trunk  £  in.  thick,  inner  substance  hard, 
brownish  red,  outside  light  and  dark  grey,  with  small  oblong  and  white  specks 
across,  slight  cracks,  between  long,  deep,  longitudinal,  brown  fissures,  and  shorter 
shallow  ones  across.  /The  outer  3-4  rings  are  generally  sapwood  of  yellowish 
colour ;  the  heartwood  is  brownish,  white,  or  often  reddish,  coarse-fibred,  warps 
and  splits,  weighs  only  30  lb.  per  cub.  ft.  (38-42  lb.  unseasoned).  Value  of  P. 
596  (Skinner).  The  wood  of  old  trees  often  handsomely  marked,  and  used  for 
furniture  in  the  Peninsula.  Bark  extremely  bitter ;  leaves  and  pulp  of  the  fruit 
used  in  native  medicine.  From  the  fruit  a  fixed  oil  is  extracted.  The  hard  nuts 
are  frequently  strung  as  beads. 

Melta  sempervirens,  Swartz.,  the  West  Indian  bead-tree,  Bot  Reg.  t.  643 ; 
Grisebach,  West  Ind.  Fl.  128, — is  indigenous  in  Jamaica  and  Central  America  ; 
but  is  almost  certainly  the  same  species  as  M.  Azedarach.  Roxb.,  L  c.  395,  states 
that  it  is  also  a  native  of  Persia,  and  that  it  is  "  a  small  delicate  evergreen,  of  short 
duration  compared  with  M.  Azedarach,  which  is  a  robust  deciduous  timber- 
tree."  Wight  &  Arnott  (Prodr.,  117)  find  no  difference  between  the  two  species. 
In  North  America  the  root-bark  of  the  tree  enjoys  considerable  repute  as  an 
anthelmintic  (Pharm.  Ind.  55). 
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3.  M.  composita,  Willd. ;  W.  <fe  A.  Prodr.  117  ;  Bedd.  Fl.  Sylv.  t  12. 
— Syn.  M.  superba,  Roxb.  FL  Ind.  ii.  396  ;  M.  robusta,  Roxb.  L  c.  ii  397. 
Vorn.  EUur,  limbarra,  nimbarra,  Bomb. 

A  large  and  handsome  tree  of  rapid  growth,  with  a  smooth,  dark  brown 
bark,  and  large,  bi-  or  tri-pinnate  leaves ;  pinnae  3-7-foliolate ;  leaflets  entire 
or  crenate.  Flowers  white,  fragrant.  Young  leaves,  inflorescence,  calyx,  and 
petals  densely  covered  with  a  mealy  stellate  pubescence.  Staminal  tube  less 
than  J  in.  long,  villous  with  long  white  hairs  ;  anthers  inserted  below  the 
edge  of  the  staminal  column,  which  is  divided  into  numerous  small  subu- 
late teeth,  shorter  than  the  anthers.  Drupes  ovoid,  of  the  size  of  a  large 
olive,  with  a  thick  hard  long  putamen,  5-celled,  or  by  abortion  with 
fewer  cells.  The  figure  in  Beddome's '  Flora  Sylvatica*  shows  tbe  anthers 
alternating  with  an  equal  number  of  teeth  of  the  staminal  tube.  This  I 
am  unable  to  verify. 

Western  coast  and  Western  Ghats.  Burma,  Malay  peninsula.  Indian  Archi- 
pelago. Cultivated  in  gardens.  FL  Feb.,  April.  ;  fr.  Dec.,  Jan.  Benth,  FL 
Austr.  L  380,  refers  an  Australian  tree  (Queensland,  North  Australia,  New  South 
Wales)  to  this  species,  and  thinks  that  it  scarcely  differs  from  M.  Azedarach. 

2.  AMOOBA,  Eoxb. 

Trees  with  imparipinnate  leaves,  and  polygamous  flowers,  in  spikes 
racemes  or  panicles.  Calyx  cup-shaped,  or  sepals  distinct,  3-5.  Petals 
3-5,  thick,  concave,  imbricate  in  bud.  Staminal  tube  globose  or  campanu- 
late;  anthers  6-10,  sessile  on  the  inside  of  the  tube.  Disc  0.  Ovary 
3-5-celled,  ovules  1  or  2  in  each  celL  Capsule  3-4-celled;  cells  1- 
seeded.     Seeds  exalbuminous,  with  a  fleshy  arillus. 

1.  A.  Bohituka,  W.  &  A.  Prodr.  119 ;  Bedd.  Fl.  Sylv.  t.  132.— Syn. 
Ander8onia  Rohituka,  Eoxb.  FL  Ind.  ii.  213.  Sans.  Bohitaka.  Vern. 
8ohagay  Oudh ;  Harin  Jiarra,  or  Harin  khana,  Hind, ;  Tikta-raj,  Beng. 

Leaves  coriaceous,  glabrous,  varying  to  2  ft  long ;  leaflets  opposite,  in 
2-8  pairs,  shortly  petiolulate,  ovate-lanceolate  from  unequal  base,  acuminate, 
entire.  Flowers  in  spikes,  small,  white,  nearly  sessile,  subtended  by 
minute  bracts ;  male  spikes  paniculate ;  bisexual  spikes  solitary  or  twin, 
supra-axillary.  Calyx  coriaceous,  deeply  cleft  into  5  round  obtuse  lobes. 
Petals  3.  Staminal  tube  globular,  fleshy,  white;  anthers  6,  attached 
half-way  up  the  tube.  Ovary  3-celled ;  stigma  sessile,  3-lobed.  Capsule 
pale  yellow,  soft  and  fleshy,  obovoid,  globose,  or  pyriform,  1  in.  long, 
3-celled,  opening  longitudinally  by  3  valves  from  apex.  Seeds  solitary, 
with  a  chestnut-coloured,  smooth,  shining  testa,  surrounded  by  a  scarlet 
arillus. 

Oudh  (only  in  moist  ravines  of  the  central  and  eastern  part  of  the  Oonda 
forests),  Assam,  Eastern  Bengal,  South  India,  along  and  near  the  Western 
Ghats.  Ceylon.  Evergreen ;  fl.  in  July,  August ;  fruit  ripens  in  the  cold 
season.  A  moderate-sized  tree,  30  ft.  high,  witn  a  short,  erect,  straight  trunk 
to  4  ft  in  girth,  with  a  close,  shady,  rounded  head,  somewhat  resembling  Cedrela 
Toona  in  general  appearance.  Bark  thick,  wood  reddish  brown,  medullary  rays 
very  numerous,  fine,  pores  large.    In  Bengal,  oil  is  extracted  from  the  seeds. 
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3.  HEYNEA,  Roxb. 

Trees  with  imparipinnate  leaves ;  leaflets  opposite,  petiolulate ;  com- 
mon petiole  articulate.  Flowers  bisexual,  cymose,  on  axillary  panicles  ; 
peduncles  and  pedicels  articulate.  Calyx  small,  4-5-cleft.  Petals  4-5, 
erect,  imbricate.  Staminal  tube  deeply  8-10-cleffc,  divisions  linear,  sharply 
2-toothed  at  the  top,  and  bearing  an  anther  between  the  teeth.  Ovary 
2-3-celled,  immersed  in  the  fleshy  disc ;  style  short,  clavate,  with  a  fleshy 
ring  at  the  top ;  ovules  2  in  each  cell,  collateral.  Capsule  fleshy,  1 -celled, 
2-valved,  1 -seeded.  Seed  without  albumen,  enclosed  in  an  arillus,  the 
radicle  pointing  upwards. 

1.  H.  trijuga,  Roxb.  Cor.  PL  t  260 ;  FL  Ind.  ii.  390.— Vera.  Yakushi, 
Nepal     Limbara,  Bomb. 

Leaflets  ovate  -  oblong,  acuminate,  glabrous,  2-4  pair,  4-8  in.  long. 
Panicles  corymbose,  on  long  common  peduncles.  Bracts  minute,  cadu- 
cous. Flowers  numerous,  small,  white,  pentamerous.  Petals  linear-ob- 
long. Long  hairs  on  both  sides  of  staminal  column;  anthers  10,  nearly 
sessile,  between  2  subulate  teeth  nearly  as  long  as  anthers.  Ovary  2-celled ; 
style  below  stigma  surrounded  by  a  distinct  fleshy  ring.  Capsule  round, 
size  of  a  small  cherry,  opening  into  2  broad,  oblong  valves.  Seed  1, 
round,  invested  in  a  complete,  thin,  white  arillus ;  testa  orange  when  fresh, 
chestnut-coloured  afterwards  ;  cotyledons  hemispherical 

Oudh  forests,  Nepal,  Bhutan,  the  Kasia  hills,  and  west  side  of  the  peninsula. 
The  old  leaves  are  shed  in  March,  and  the  fresh  foliage  appears  soon  after- 
wards. Fl.  in  Feb.,  March ;  fruit  ripens  Oct.-Feb.  A  moderate-sized  tree,  30 
ft.  high,  with  an  erect  trunk,  attaining  a  girth  of  5  ft ;  few  spreading  branches, 
forming  a  round  crown.  Bark  of  trunk  dark  ash-coloured.  Bark  and  leaves 
are  bitter,  and  contain  an  adstringent  substance. 

Closely  allied  to  this  species,  and  possibly  not  different  from  it,  is  H.  a  finis, 
Juss. ;  Bedd.  FL  Sylv.  t.  134  ;  from  the  western  mountains  of  South  India. 

4.  SWIETEHTA,  Linn. 
1.  S.  Mahagoni,  Linn. ;  Hook.  Bot.  Miscell.  i.  t.  16,  17.    Mahogany. 

A  large  tree,  with  abruptly  pinnate,  smooth,  coriaceous  leaves ;  leaflets 
opposite,  on  short  petiolules,  ovate,  unequal-sided.  Panicles  axillary, 
pendulous,  branches  and  pedicels  slender.  Flowers  small,  pale-greenish 
white,  pentamerous.  -  Petals  patent,  oblong.  Staminal  tube  urceolate, 
10-toothed ;  anthers  alternating  with  the  teeth.  Disc  annular,  surround- 
ing the  base  of  the  5-celled  ovary,  with  a  short  thick  style  and  a  flat 
discoid  stigma.  Capsule  ovoid,  3-6  in.  long,  opening  septicidally  into  5 
valves,  leaving  a  large  pentagonal  axis  in  the  centre.  Seeds  flat,  attached 
to  the  top  of  the  axis,  with  a  long  wing  at  the  upper  end ;  albumen  thin, 
enclosing  the  flat  foliaceous  cotyledons. 

A  native  of  Central  America  and  the  West  Indies ;  has  been  cultivated  suc- 
cessfully near  Calcutta  and  in  Sikkim,  and  is  grown  as  far  north  as  Saharanpur. 
FL  April.  The  excellent  qualities  of  mahogany  as  a  furniture-wood  are  well 
known  ;  it  is  also  used  for  shipbuilding.    Heartwood  large,  reddish  brown,  very 
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durable.  The  weight  of  Spanish,  "West  India,  and  Honduras  mahogany  (sea- 
soned), varies  from  36  to  55  lb.,  and  the  value  of  P.  from  425  to  637.  The 
quality  of  the  wood  of  trees  grown  at  the  Botanical  Garden,  Calcutta,  and 
blown  down  by  the  cyclones  of  1864  and  1867,  was  found  excellent  In  Bengal 
the  tree  has  rapid  growth,  and  bears  seed,  though  sparingly.  About  40,000  tons 
annually  are  imported  into  Great  Britain  from  Honduras,  Jamaica,  and  St 
Domingo. 

5.  SOYMIDA,  A.  Juss. 

Trees,  with  bitter  bark  and  paripinnate  leaves.  Flowers  bisexual, 
pentamerou8.  Petals  contorted  in  bud.  Staminal  tube  cup-shaped,  short, 
10-cleft,  each  division  with  2  short,  fleshy  teeth,  the  anther  between  them 
on  a  short  filament  Ovary  5-celled,  narrowed  into  a  short  style,  with  a 
broad  fleshy  stigma;  ovules  numerous  in  each  cell.  Capsule  woody, 
5-celled,  5-valved,  opening  septifragally,  the  valves  separating  from  the 
dissepiments,  which  remain  attached  to  the  axis.  Seeds  numerous  in  each 
cell,  imbricated,  with  long  wings  above  and  below ;  cotyledons  foliaceous, 
auriculate  at  base,  the  radicle  pointing  upwards. 

1.  S.  febriftiga,  Juss. ;  Bedd.  FL  Sylv.  t  8 ;  W.  &  A.  Prodr.  122.— Syn. 
Swietenia  febrifuga,  Willd. ;  Roxb.  Fl.  Ind.  ii.  398;  Cor.  PI.  t  17. 
Bastard  cedar,  Indian  redwood. — Vern.  Rohan,  rohun,  rohin,  rohni,  rohini, 
soymida. 

Glabrous;  leaves  abruptly  pinnate,  9-12  in.  long;  common  petiole 
with  a  thickened  base;  leaflets  opposite,  3-6  pair,  on  short  petiolules, 
oblong  from  oblique  base,  obtuse,  2-4  in.  long.  Panicles  terminal,  the 
main  branches  (in  reality  panicles  from  the  axils  of  abortive,  uppermost 
leaves)  starting  at  acute  angles  from  axis,  the  secondary  branches  at  right 
angles;  pedicels  short;  flowers  greenish  white.  Bracts  triangular. 
Calyx  deeply  5-cleft ;  segments  broad,  obtuse.  Petals  obovate,  narrowed 
into  a  claw.     Capsule  smooth,  black  when  ripe,  1-2  in.  long. 

Common  in  the  forests  of  Central  India.  Its  northernmost  known  points 
are  the  forests  of  the  Banswara  State,  in  Rajputana,  near  the  Mhye  river,  and 
the  hills  south  of  Mirzapur.  As  far  as  is  known  at  present,  the  range  of  the 
tree  does  not  extend  beyond  the  25th  degree  of  N.  lat  ft  is  an  important  tree 
in  the  dry  forests  of  the  Central  Provinces  and  many  parts  of  the  peninsula. 
Nearlv  evergreen.  The  young  foliage  issues  in  April  and  May,  while  part  of 
the  old  leaves  are  still  on  the  tree.  Fl.  in  April  and  May  ;  seed  ripens,  and 
is  shed  in  July  and  August 

A  large  tree,  70-80  it,  with  a  tall,  symmetrical,  straight  trunk,  attaining 
a  girth  of  7-8  ft.,  with  a  large,  rounded,  dense  head  of  numerous  branches. 
Bark  of  trunk  dusky,  very  rough,  exfoliating  in  large  plates  or  scales.  Heart- 
wood  distinct,  bright  red  when  fresh-cut,  dark  reddish  Drown  when  dry,  close-, 
straight-grained,  and  strong.  Its  weight,  when  seasoned,  varies  between  60 
and  70  Id.  per  cub.  ft,  green  80-85  lb.,  P.  1024  (Skinner).  Durable  under- 
ground ;  not  much  attacked  by  white  ants.  Easily  worked  and  planed,  takes  a 
tine  polish,  and  being  of  a  handsome  grain  and  colour,  seems  well  adapted  for 
ornamental  furniture.  Held  sacred  by  Hindus  in  parts  of  South  India.  Em- 
ployed for  construction,  well-work  ;  ploughshares  are  made  of  it,  and  pestles  and 
pounders  for  oil-seeds.    The  bark  is  bitter,  and  has  been  used  as  a  substitute 
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for  Cinchona  bark.    Mr  Broughton  reports  that  the  bitter  substance  has  the 
properties  of  a  resin  (Pharm.  Ind.  55). 

6.  CEDBELA,  Linn. 

Trees  with  pinnate  leaves,  and  small,  paniculate,  bisexual  flowers. 
Calyx  small,  5-cleft.  Petals  5,  erect,  with  a  prominent  thick  line  inside 
at  the  base  like  a  keel,  imbricate  contorted  or  valvate  at  the  base.  Disc 
thick,  fleshy,  5-cleft,  or  cylindrical.  Filaments  4-6,  inserted  on  the  edge 
of  the  disc,  subulate ;  anthers  oblong,  versatile,  occasionally  with  alter- 
nate sterile  filaments.  Ovary  5-celled,  narrowed  into  a  style,  with  a 
broad  stigma;  ovules  8-12  in  each  cell,  biseriate,  pendulous.  Capsule 
coriaceous  or  membranous,  opening  septifragally  by  5  valves,  the  valves 
separating  from  the  dissepiments,  which  remain  attached  to  the  axis,  form- 
ing a  pentagonal  column  of  soft  pith.  Seeds  numerous,  pendulous,  flat, 
imbricate,  winged,  with  a  scanty  albumen,  and  straight  embryo  with 
foliaceous  cotyledons,  the  radicle  pointing  upwards. 

Flower  -  panicles  as  lone  as  leaves,  or  shorter ;  leaflets  gene- 
rally entire  ;  no  sterile  filaments ;  seeds  winged  at  both  ends     1.  C.  Toona. 

Flower-panicles  longer  than  leaves  ;  leaflets  serrate  ;  sterile  fila- 
ments alternating  with  stamens ;  seeds  winged  at  the  upper 
end  only 2.  C.  serrata. 

The  West-Indian  Cedar,  Cedrela  odorata,  Linn.,  furnishes  a  beautiful  wood 
for  cabinet-work. 

1.  0.  Toona,  Roxb.— Tab.  XIV.—  PI.  Cor.  t.  238 ;  FL  Ind.  L  635 ; 
W.  &  A.  124 ;  Wight  Ic.  t.  161 ;  Bedd.  FL  Sylv.  1. 10.  lite  Toon-tree. 
Sans.  Tunna,  kuberaka,  kachla. — Vera.  Tun,  twit,  tumti,  Em,  maha  limtio, 
maha  nlm.     Local  names,  Mdhlun,  Satpuras ;  Drawi,  chitisirin,  Pb. 

Leaves  abruptly  pinnate,  12-18  in.  long,  glabrous;  leaflets  generally 
opposite,  10-20,  petiolulate,  lanceolate  or  ovate-lanceolate,  acuminate, 
entire  or  slightly  undulate  (toothed  in  South  India).  Panicles  terminal, 
pubescent,  nearly  as  long  as  leaves,  pendulous,  the  lower  ramifications 
frequently  in  the  axils  of  leaves.  Flowers  white,  with  a  fragrance  like 
honey.  Calyx  flat,  5-cleft,  lobes  ciliate,  obtuse.  Petals  oblong,  ciliate. 
Stamens  5,  inserted  on  5  fleshy,  orange-coloured,  hairy  lobes  of  the  disc ; 
sterile  filaments  none.  Stigma  peltate,  5-lobed.  Capsule  oblong,  f-1  in. 
long,  seeds  with  membranous  wings  at  both  ends. 

Indigenous  in  the  forests  of  South  India,  particularly  on  the  west  side,  in 
Burma,  Bengal,  Oudh,  and  in  the  sub-Himalayan  tract,  nearly  to  the  Indus, 
ascending  to  3000  ft.,  and  at  times  higher.  Cultivated  throughout  India. 
Evergreen,  or  nearly  so.  The  old  leaves  are  shed  gradually  during  the  cold 
season,  and  the  young  foliage  comes  out  in  March  and  April  with  the  flowers. 
The  seed  ripens  June,  July,  the  empty  capsules  remaining  on  the  tree  for 
months.  Toon  is  a  rapid  grower.  In  1863, 1  measured  the  following  trees  on 
the  Eastern  Jumna  Canal  above  Saharanpur : —  • 

Age  30  years,  girth  58  inches,  mean  of  6  trees. 
„    35     n         „     86     „       mean  of  5  trees. 
It  requires,  however,  a  rich  soil  and  much  moisture.    In  the  Panjab  plains 
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f  Lahore  and  Amritsar)  it  requires  shelter  against  frost  while  young,  but  grows 
freely  afterwards. 

Attains  60-70  ft  under  favourable  circumstances,  with  an  erect,  symmetrical 
but  not  tall  trunk,  6-10  ft.  girth  (instances  of  15-30  ft.  girth  are  known). 
Branches  numerous,  forming  a  large,  close,  shady  crown.  Bark  thin,  £  in.  thick, 
dark  grey,  exfoliating  when  old  with  irregular,  woody  scales. 

The  sapwood  is  whitish,  the  heartwood  red,  or  reddish  brown,  light,  even- 
but  open-grained,  not  strong,  seasons  readily,  is  easily  worked,  and  polishes 
well,  somewhat  fragrant  when  sawn  or  broken.  Annual  rings  distinct,  pores 
large,  close  together  in  the  inner  wood  of  each  ring,  scarce  in  the  outer  wood. 
A  cub.  ft.  of  seasoned  Toon  weighs  between  29  and  36  lb.,  and  the  value  of 
P.  fluctuates  between  420  and  560.  Baker's  experiments  with  wood  from  Chit- 
tagong  gives  the  weight  between  34.6  and  45.9  lb.,  and  the  value  of  P.  from 
413  to  633 ;  but  this  was  probably  not  Toon,  but  Chickra&sia  tabularu,  which 
is  a  somewhat  heavier  and  stronger  wood  /weight  42  lb.,  P.  =  614,  Skinner). 
Highly  valued  as  a  furniture-wood,  used  lor  door-panels  and  carving.  In 
Kangra  was  reckoned  as  a  royal  (padshahi)  wood.  In  some  parts  of  the  hills 
the  young  shoots  and  Leaves  are  lopped  as  cattle-fodder.  The  bark  is  a  powerful 
adstringent(Pharni.  Ind.  55),  and  from  the  flowers  a  red  or  yellowish  dye  is  made. 

Benth.  (PI.  Aust.  ii.  387)  identifies  the  Red  Cedar  of  New  South  Wales  and 
Queensland  (C  australis,  F.  Mueller)  with  (7.  Toona. 

2.  0.  serrata,  Royle  111.  t.  25. — Vern.  Drab,  drawi,  dor,  dunri,  deri, 
khtshing,  dhal,  dal,  dala,  dalli,  daral,  darlu,  N.W.  Him. 

Leaves  usually  imparipinnate,  15-20  in.  long,  glabrous ;  leaflets  oppo- 
site, 15-25,  on  short  petiolules,  lanceolate  or  ovate-lanceolate,  acuminate, 
serrate,  teeth  long  and  irregular,  green  above,  glaucous  beneath.  Panicles 
terminal,  large,  longer  than  leaves,  drooping ;  ramifications  and  pedicels 
covered  with  short  rusty  pubescence.  Flowers  occasionally  hexamerous. 
Calyx  cup-shaped ;  lobes  ciliate  or  glabrous,  obtuse.  Petals  oblong,  not  cili- 
ate ;'  disc  glabrous.  Sterile  filaments  alternating  with  stamens.  Capsule 
ovoid,  acute  ;  seeds  with  a  wing  at  the  upper  end  only. 

Valleys  of  the  Himalaya,  extending  to  the  Indus,  and  ascending  to  8000  ft., 
in  moist,  shady  places.  Often  associated  with  Sapindus,  Attains  70  ft.,  and  6 
ft.  girth,  resembling  C.  Toona  in  appearance.  The  fresh  foliage  comes  out  in 
May,  about  the  time  that  the  old  leaves  are  shed.  The  great  clusters  of  flowers 
appear  in  May  and  June,  and  the  seed  ripens  in  August. 

Sapwood  whitish  yellow,  heartwood  red,  has  on  the  Sutlej  the  smell  of  the 
pencil-cedar  when  fresh-cut,  at  times  said  to  have  a  strong  fetid  smell.  The 
wood  is  lighter-coloured,  and  more  open  in  the  grain,  than  that  of  the  Toon,  but 
much  like  it  in  appearance.  The  hoops  of  sieves  are  made  of  it ;  it  is  also  used 
for  bridges.    Shoots  and  leaves  are  lopped  for  cattle-fodder. 

7.  CHLOROXYLOBT,  DC. 

A  tree  with  abruptly  pinnate  leaves,  and  small  paniculate,  bisexual 
flowers.  Calyx  small,  5-cleft.  Petals  5,  spreading,  clawed,  imbricate. 
Disc  thick,  fleshy,  10-lobed.  Stamens  10,  inserted  outside  the  base  of  the 
disc  ;  anthers  cordate,  apiculate,  versatile.  Ovary  immersed  in  the  disc, 
3-celled ;  style  short ;  ovules  8  in  each  cell,  axile.  Capsule  oblong,  coria- 
ceous, 3-celled,  loculicidally  3-valved,  the  dissepiments  remaining  attached 
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to  the  middle  of  the  valves.   .  Seeds  attached  to  edge  of  dissepiments,  im- 
bricate, oblong,  winged ;  no  albumen ;  cotyledons  plano-convex. 

1.  0.  Swietenia,  DC;  Bedd.  FL  Sylv.  t.  11;  W.  &  A.  Prodr.  123.— 
Syn.  Sicktenia  cldoroxylon,  Roxb.  Cor.  t.  64;  FL  Ind.  ii  400.  Satin- 
wood.     Vera.  Bhirra,  bihra,  girya,  C.P. ;  liillu,  hulda.  Bomb.  * 

Young  parts,  petioles,  and  inflorescence  covered  with  short  giey  pubes- 
cence. Leaflets  20-40,  shortly  petiolulate,  unequal-sided,  obliquely-oblong 
or  semicordate,  almost  falcate,  obtuse,  about  1  in.  long,  glabrous,  pale  and 
dotted  beneath.  Panicles  terminal  and  axillary;  pedicels  longer  than 
flowers ;  bracts  small,  deciduous.  Petals  on  short  claws,  obovate,  obtuse, 
entire.  Stamens  nearly  as  long  as  petals,  5  generally  shorter.  Ovary 
covered  with  short  white  tomentum.  Capsule  1  in.  long,  glabrous,  dark 
brown  when  ripe.     Seeds  brown,  angular,  with  broad  wing  at  one  end. 

A  common  tree  in  the  Satpura  range,  the  Dekkan,  the  Konkan,  and  the  drier 
parts  of  the  peninsula  and  Ceylon.  The  fresh  foliage  appears  in  May,  about  the 
time  that  old  leaves  fall.  Fl.  March,  April ;  the  seed  ripens  in  June,  and  re- 
mains on  the  tree  for  several  months. 

A  small  tree  in  Central  India,  in  South  India  attaining  30-40  ft ;  trunk 
straight,  symmetrical.  Bark  yellow,  soft,  corky,  £  in.  thick  or  more.  Heart- 
wood,  with  a  beautiful  satin  lustre,  fragrant,  when  seasoned  greenish  white,  with 
a  yellow  tinge,  or  yellow,  mottled,  and  feathered,  close-grained.  Heavy,  the 
cub.  ft  weighs  51-66  lb.  when  seasoned,  and  70-75  lb.  when  green.  *  The 
value  of  P.  has  been  found  to  fluctuate  between  600  and  1059,  and  the  average 
may  be  taken  at  800.  Has  been  compared  to  box,  not  found  suited  for  engrav- 
ing, but  is  excellent  for  turning.  Employed  for  agricultural  implements,  cart- 
building,  makes  beautiful  furniture,  and  picture-frames.  Imported  into  Eng- 
land, used  for  cabinet-work  and  the  backs  of  brushes. 

Order    XXIL    OLACDTCLS!. 

Trees  or  shrubs,  with  alternate  simple  exstipulate  leaves.  Flowers  4-5- 
merous,  uni-  or  bi-sexual,  usually  rather  smalL  Calyx  small,  entire,  or 
toothed,  occasionally  obsolete,  unchanged  or  enlarged  after  flowering. 
Petals  free  or  more  or  less  connate,  usually  valvate.  Stamens  as  many,  or 
twice  as  many,  as  petals,  free  and  hypogynous,  or  united  below  to  the 
petals.  Ovary  free  or  partially  immersed  in  the  torus;  1 -celled  or  in- 
completely 3-5-celled;  ovules  solitary  or  in  pairs,  pendulous.  Fruit  1- 
celled,  1 -seeded,  indehiscent.  Seed  usually  with  copious  albumen  and  a 
minute  embryo.— Gen.  PL  i.  342 ;  Royle  HL  128  ;  Wight  HL  L  100. 

Stamens  and  staminodes  more  numerous  than  petals  ;  calyx 

enlarging 1.  Olax. 

Stamens  all  antheriferous,  as  many  as  petals  ;  calyx  minute, 

unchanged 2.  Camsjbba. 

1.  OLAX,  Linn. 

Shrubs  or  small  trees,  with  alternate  leaves,  and  small  flowers.  Calyx 
cup-shaped,  enlarging  after  flowering  (in  the  following  species).  Petals 
5-6,  free  or  slightly  connected  by  alternating  filaments.  Stamens  8-12, 
of  which  only  3-5  are  antheriferous,  the  anantherous  ones  opposite  to  the 
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petals.     Ovary  free,  1 -celled  or  with  3  imperfect  cells,  each  with  1  ovule. 
Fruit  drupaceous.     Seed  albuminous. 

1.  0.  scandens,  Roxb.  Corom.  PL  t  102 ;  FL  Ind.  L  163 ;  W.  &  A. 
Prodr.  89. 

A  powerful  climber,  a  few  stout  thorns  on  the  older  branches ;  branch- 
lets,  petioles,  and  midrib  pubescent  Leaves  distichous,  alternate,  ovate- 
oblong,  shortly  petiolate,  2-3  in.  long.  Flowers  white,  scentless,  in  short 
axillary  racemes.  Drupe  globose,  1 -seeded,  £  in.  diam.,  yellow,  fleshy, 
more  than  half  enclosed  in  the  enlarged  calyx. 

South  India,  Ceylon,  Burma,  Behar,  Satpura  range,  sub-Himalayan  tract  of 
Eamaon.  On  wet  ground  near  rivers  and  ravines.  Most  destructive  to  trees, 
which  it  covers  with  its  dense-spreading,  dark-green  foliage.  Bark  ash-grey. 
FL  cold  season. 

0.  nana,  Wall.,  is  a  small  undershrub  with  subsessile  lanceolate  leaves  and 
solitary  axillary  flowers  on  slender  peduncles.   N. W.  India,  ascending  to  5000  ft 

2.  CANSJEBA,  Juss. 

Climbing  shrubs,  with  entire,  alternate  leaves,  and  small  bisexual 
flowers  in  axillary  spikes.  Calyx  minute.  Corolla  gamopetalous,  4-lobed. 
Stamens  4,  opposite  to  the  petals,  and  somewhate  adnata  to  them  ;  4  hypo- 
gynous  scales,  alternate  with  the  stamens.  Ovary  fleshy,  1 -celled,  with  1 
ovule.  Fruit  a  drupe,  with  a  crustaceous  endocarp.  Seed  ovoid  ;  embryo 
minute  in  the  axis  of  a  fleshy  albumen. 

1.  0.  Bheedii,  Gmelin. ;  Wight  Ic  t  1861.— Syn.  C.  scandens,  Eoxb. 
Cor.  PL  1. 103 ;  FL  Ind.  L  441. 

A  large  evergreen  climbing  shrub,  armed  with  a  few  stout  scattered 
spines ;  young  branches,  inflorescence,  and  petioles  minutely  pubescent 
Leaves  ovate-lanceolate,  l£-3  in.  long,  short  -  petioled,  glabrous,  thick 
and  somewhat  fleshy,  rugose  when  dry  ;  main  lateral  nerves  3-5  pair,  ob- 
liquely arching,  the  middle  pair  nearly  meeting  at  the  apex  of  leaf. 
Flowers  sessile,  yellow,  in  short  axillary  spikes.  Corolla  campanulate. 
Fruit  orange-red,  ovoid,  about  J  in.  long. 

South  India,  western  coast,  Oudh  forests  (common  in  damp,  well-wooded 
places).    FL  Sept-March ;  fr.  April. 

Ordeb  XXIIL    ILICINEJE. 

Trees  or  shrubs,  generally  evergreen,  with  alternate,  simple,  petiolate, 
glabrous  leaves,  exstipulate,  or  with  minute,  caducous  stipules,  and  with 
small  white  flowers.  Calyx  imbricate  in  bud,  3-6-cleft,  persistent  Petals 
4*5,  free  or  connate  at  the  base,  deciduous,  imbricate  in  bud.  Stamens  as 
many  as  petals,  alternating  with  them,  hypogynous,  free  or  adhering  to 
petals,  filaments  subulate ;  anthers  2-celled,  introrse,  dehiscing  longitudi- 
nally. Disc  0.  Ovary  free,  3-5-  (rarely  more)  -celled,  with  a  short  style  or 
sessile  stigma.  Ovules  pendulous,  1  or  2  in  each  cell  Fruit  a  drupe, 
with  3  or  more  1 -seeded,  free  or  connate  stones.  Seed  with  a  membra- 
nous testa,  fleshy  albumen,  and  a  minute  straight  embryo. — Gen.  PL  L 
355 ;  Royle  I1L  166  (under  Celastrineae) ;  Wight  111.  ii.  147. 
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1.  ILEX,  Linn. 

Flowers  generally  bisexual.  Calyx  small,  4-5-parted.  Corolla  rotate,  4-, 
rarely  5-6-parted,  divisions  obtuse.  Stamens  adhering  to  base  of  corolla ; 
anthers  oblong.  Ovary  sessile,  4-6-celled.  Drupe  globose,  with  4-8  stones, 
more  or  less  distinct. 

Leaves  coriaceous,  generally  serrate,  with  strong  spinescent  teeth ; 

flowers  bisexual,  tetramerous ;  drupe  generally  with  2  stones        1.  I.  dipyrma. 
Leaves  membranous,  entire;  flowers  bisexual,  pentamerous  ;  drupe 

with  5  stones 2.  /.  exsulca. 

Leaves  coriaceous,  crenulate;  flowers  unisexual,  tetramerous;  drupe 

with  4  stones 8.  /.  odorata. 

To  this  genus  belong  the  common  English  Holly,  Ilex  Aquifolium^  L.,  a  slow- 
growing  shrub  or  small  tree  in  the  forests  of  western  and  southern  Europe,  from 
Norway  to  Turkey,  on  the  Caucasus,  and  in  Western  Asia  ;  stands  deep  shade, 
and  produces  a  hard  homogeneous  wood.  Also  Ilex  paragnayensis,  the  leaves 
of  which  yield  the  Matt,  or  Paraguay  tea. 

1.  I.  dipyrena,  Wall.— Tab.  XV.—  Roxb.  FL  Ind.,  ed.  Carey,  L  473 ; 
WalL  PL  As.  rar.  t.  292.  Himalayan  Holly. — Vern.  Shangala,  kandlu, 
kancttar,  lealucho,  Jcrucho,  diusa,  dodru,  drunda,  Pb. ;  Kaula,  NepaL 

Extremities  and  pedicels  pilose,  leaves  glabrous.  Leaves  coriaceous, 
shining,  ovate  or  ovate-lanceolate,  on  short  channelled  petioles,  some  quite 
entire,  but  generally  bordered  with  large,  strong  prickly  teeth.  Flowers 
tetramerous,  bisexual,  on  short  pedicels,  with  2  small  bracts,  clustered  in 
axillary  rounded  fascicles.  Petals  broadly  ovate,  obtuse.  Stamens  as  long 
as  petals.  Ovary  small,  stigma  sessile,  obscurely  2-lobed.  Drupe  crowned 
with  persistent  base  of  style,  red  when  ripe,  dark  brown  when  dry,  globose, 
£  inch  across.  Stones  2,  sometimes  3-4,  irregularly  furrowed  and  rugose 
outside, 

Himalaya,  from  the  Indus  to  Bhutan,  between  5000  and  9500  ft  Not  quite 
hardy  in  England.  FL  Apr.- June  ;  fr.  Aug.-Oct  A  moderate-sized  evergreen 
tree,  30-40  ft.  high,  with  a  straight  symmetrical  trunk,  attaining  a  large  girth. 
Madden  records  one  of  16-17  ft.  near  Naini-Tal.  Numerous  branches,  forming 
a  dense  oval  crown.  Bark  of  stem  and  larger  branches  greenish  grey,  smooth, 
slightly  marked,  with  long  shallow  longitudinal,  and  short  small  transverse 
wrinkles.  Foliage  shining,  dark  green.  Wood  light-coloured,  heavy,  close 
and  hard,  with  distinct  medullary  rays. 

2.  I.  exsulca,  Wall. — Syn.  Ehretia  umbeUulata,  Wall.,  and  Cassine 
excelsa,  WalL  in  Roxb.  FL  Ind.,  ed.  Carey,  i.  344  and  376.  Sometimes 
called  Hex  excelsa.     Vern.  Tumari,  N.W.P. 

Leaves  membranous,  ovate,  acuminate,  entire,  glabrous,  on  petioles  J 
in.  to  1  in.  long,  with  minute,  caducous  stipules.  Flowers  bisexual, 
generally  pentamerous,  small,  greenish  white,  fragrant,  in  axillary  umbel- 
late cymes,  on  a  common  pilose  peduncle,  varying  in  length,  with  small 
bracts  at  the  base  of  pedicles.  Petals  spreading,  then  recurved.  Stamens 
longer  than  petals.  Stigma  sessile,  4-5-lobed.  Drupe  globose,  $  in.  across, 
with  five  3-sided  stones. 

Siwalik  tract,  and  outer  ranges  of  Himalaya,  ascending  to  6000  ft,  from  the 
Jumna  to  Assam,  Kasia  hills,  and  Malayan  peninsula.     Evergreen;  blooms 
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March-August ;  fruit  ripens  October.  In  Kamaon  a  large-sized  shrub.  In 
Nepal,  Wallich  states  that  it  grows  to  be  a  stately  tree,  with  numerous  spreading 
branches,  forming  a  large  crown.  Bark  of  stem  pale  cinereous,  dark  grey,  or 
brownish,  with  callous  dots. 

3.  I.  odorata,  Hamilton ;  Don  Prodr.  Fl.  Nepalensis,  p.  189. 

Glabrous;  leaves  coriaceous,  on  short  sulcate  petioles,  oblong  or  ob- 
long-lanceolate, acuminate,  4-8  in.  long,  crenulate;  stipules  minute, 
caducous.  Flowers  tetramerous,  unisexual,  crowded  on  short  axillary 
cymose  panicles,  often  2  or  3  together ;  bracts  small,  at  the  base  of  pedi- 
cels. Stamens  as  long  as,  or  longer  than,  petals.  Stigma  sessile,  4-lobed. 
Drupe  ovoid,  J  in.  long,  black,  with  4  stones. 

An  evergreen  tree  in  the  outer  ranges  of  the  Himalaya,  ascending  to  6000  ft, 
from  the  Sutlej  to  Sikkim.     FL  in  April ;  the  fruit  ripens  in  June. 

Order  XXIV.   CELASTRINEJE. 

Trees  or  shrubs,  with  simple,  alternate  or  opposite,  generally  coriaceous 
leaves ;  stipules  none  minute  or  early  deciduous.  Flowers  small,  inflor- 
escence generally  cymose.  Calyx  small,  4-5-cleft,  imbricate.  Petals  4-5, 
spreading,  not  clawed,  inserted  on  the  disc,  imbricate.  Stamens  3-5,  in- 
serted on  the  disc,  alternate  with  the  petals ;  filaments  short,  subulate ; 
anthers  short,  2-celled,  dehiscing  longitudinally.  Disc  large,  surrounding 
the  base  of  the  3-5-celled  ovary.  Ovules  generally  2  in  each  cell ;  style 
short  Fruit  various ;  embryo  straight ;  radicle  nearly  always  inferior. — 
Gen.  PI.  i.  357 ;  Royle  111.  166 ;  Wight  111.  i.  174. 

Capsule  2-5-celled,  dehiscing  loculicidally ;  stamens  4-5  ;  seeds 
albuminous. 

Capsule  3-5-valved  ;  leaves  opposite 1.  Euonymus. 

Capsule  2-8-valved ;  leaves  alternate 2.  Celastrus. 

Fruit  indehiscent ;  leaves  opposite  ;  seeds  albuminous        .        .  3.  ELiEonxNDRON. 
Capeulel -celled,  2-valved,  laterally  compressed  ;  leaves  opposite ; 

stamens  3 ;  seeds  without  albumen 4.  Hippocratea. 

1.  ETTONYMUB,  Linn. 
Trees  or  shrubs,  with  opposite  leaves  and  deciduous  stipules.  Flowers 
bisexual,  in  axillary  cymes.  Calyx  flat,  4-6-cleft.  Petals  4-6,  stamens 
as  many,  both  inserted  on  a  broad,  fleshy,  4-6-lobed  disc.  Ovary  im- 
mersed in  disc,  3-5-celled;  style  short.  Capsule  3-5-lobed  and -celled, 
angled  or  winged,  dehiscence  loculicidal ;  cells  1-2-seeded.  Seeds  more  or 
less  enclosed  in  a  fleshy  arillus,*  with  a  straight  embryo  enclosed  in  oily 
albumen. 

Capsules  smooth  or  rough,  without  prickles. 
Leaves  membranous ;  cymes  with  small,  numerous  flowers. 

Capsules  4-lobed,  not  winged 1.  E.  HamUtonianus. 

Capsules  with  4  long  tapering  wings    .        .        .  2.  E.  lacerw. 

Leaves  coriaceous ;  flowers  more  than  \  in.  across. 
Capsules  more  or  less  winged ;  seeds  enclosed  in  arillus     3.  E.  pendulus. 
Capsules  not  winged,  arillus  cup-shaped       .        .  4.  E.  tingcns. 

Capsules  covered  with  numerous  subulate  prickles      .  5.  E.  echinatvs. 

*  The  arillus  of  Etionymus  is  sometimes  called  arillode,  not  being  an  enlargement 
of  the  funicle,  but  an  excrescence  of  the  outer  coat  of  the  ovule  near  the  foramen. 
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Closely  allied  to  E.  HcamUomawut  is  E.  europams,  L.,  the  SpindU-tree,  a 
common  European  shrub,  also  found  in  North  Africa  and  West  Siberia,  with  4- 
angled  green  twigs,  greenish-white  flowers,  and  4-lobed  crimson  capsules.  Wood 
used  for  turning,  and  to  make  charcoal  for  the  finer  sorts  of  gunpowder. 

1.  E.  Huniltonianus,  Wall.— Tab.  XVI — Wall,  in  Roxb.  FL  Ind., 
ed.  Carey,  ii.  403. — Syn.  E.  atropurpureus,  Roxb.  R.  Ind.  I  627.  Vern. 
Singi,  *iki,  chual,  watal,  papar,  rithu,  ranai,  bralimani,  banchor,  karun, 
sfdoch,  eidkera,  Pb.;  Agniun,  agnu,  Kamaon. 

Branches  and  branchlets  round,  glabrous,  green.  Leaves  2-5  in.  long, 
glabrous,  membranous,  oblong-lanceolate,  finely  serrulate,  acuminate,  on 
petioles  about  J  or  \  in.  long.  Cymes  regularly  dichotomous,  axillary 
and  intra-axillary,  opposite,  occasionally  clustered  on  undeveloped  branch- 
lets,  with  15-30  greenish-white  flowers ;  bracts  minute,  deciduous.  Petals 
oblong,  obtuse.  Stamens  shorter  than,  or  as  long  as,  petals.  Capsule  yel- 
low, deeply  4-lobed,  not  winged ;  seeds  entirely  enveloped  by  a  scarlet 
arillus. 

Common  in  the  Outer  Himalayan  ranges  from  the  Indus  to  Bhutan,  between 
3800  and  8500  ft  Kama  hills.  Generally  in  mixed  forests,  where  there  is 
some  shade.  FL  from  March  -  June ;  the  fruit  ripens  from  Aug.  onwards. 
Hardy  in  England.  A  large  shrub,  under  favourable  circumstances  a  moderate- 
sized  tree,  30-35  ft.  high,  with  a  short  straight  trunk,  4-5  ft.  girth  ;  bark  of  stem 
smooth,  yellowish  cinereous,  or  reddish  brown.  Wood  beautifully  white,  com- 
pact and  close,  not  very  hard,  used  for  making  spoons.  Young  shoots  and 
leaves  lopped  for  fodder. 

2.  B.  lacerus,  Ham.—- Syn.  E.  fimbriates,  WalL  in  Roxb.  FL  Lid.,  ed. 
Carey,  ii.  408.  Vern.  Siki,  battali,  pattali,  banchir,  dudhapdr,  papar, 
hanchu,  path,  mara,  chlkan,  rang  chtU,  Jcioch,  Pb. 

Young  shoots  of  the  current  year  compressed -alternately  in  either  direc- 
tion ;  branches  round,  glabrous,  grey  or  reddish-brown.  Leaves  2-4  in. 
long,  glabrous,  membranous,  elliptic  or  broadly  ovate,  shortly  acuminate, 
serrate,  serratures  frequently  serrulate,  decurrent  into  petioles  about  £  in. 
long ;  stipules  minute,  linear,  deciduous.  Cymes  umbelliform,  on  long 
slender  peduncles ;  main  branches  3-7,  slender,  each  bearing  a  simple  or 
compound  umbellate  fascicle  of  small  flowers.  Bracts  linear,  deciduous. 
Cymes  inserted  near  the  base  of  this  year's  branchlets,  most  below  the 
first  leaf,  a  few  in  the  axils  of  the  lower  leaves.  Flowers  small,  tetramer- 
ous.  Petals  white.  Anthers  on  short  filaments.  Capsule  with  2-5,  gene- 
rally 4,  vertical,  long  tapering  wings,  the  valves  when  ripe  spreading  out 
flat  when  opening.     Seeds  ovoid,  enclosed  in  a  bright  red  arillus. 

In  many  parts  of  the  Himalaya,  but  not  common.  At  higher  elevations  than 
the  preceding  species,  generally  between  6000  and  11,000  ft.  from  near  the  Indus 
to  Sikkim.  Open  places  in  forests.  FL  from  March-June  ;  fruit  ripens  from 
July -Oct  A  small,  handsome  tree,  25  ft  high,  with  a  short  straight  trunk  to  3 
ft.  girth  ;  bark  of  stem  grey,  or  brownish  grey,  smooth,  and  with  slight  longi- 
tudinal wrinkles.  Foliage  dark  green,  red  in  autumn  before  falling.  The  wood 
is  white,  close-grained,  and  tough  ;  it  is  carved  into  spoons.  Young  shoots  and 
leaves  are  lopped  to  feed  goats.  In  Bussahir  the  seeds  with  their  bright  red 
arils  are  strung  up  and  used  as  ornaments. 


Digitized  by  LjOOQIC 


Euonymus.]  XXIV.  CELASTRINEiE.  79 

3.  E.  pendulus,  Wall  in  Eoxb.  Fl.  Ind.,  ed.  Carey,  ii.  406.  Sometimes 
called  K  japonicw. — Vern.  Chopra,  pincho,  garur,  kunku,  N.  W.P. 

Young  twigs  angular  or  compressed ;  leaves  2-4  in.  long,  oblong-lanceo- 
late, coriaceous,  glabrous,  pale,  often  cinereous  beneath,  sharply  serrate ; 
petioles  sulcate,  less  than  £  in.  long;  stipules  minute,  with  a  few  long 
hairs.  Cymes  axillary,  opposite,  with  3-20  flowers,  on  peduncles  2  in.  long, 
often  flat,  sulcate,  regularly  dichotomous,  or  bearing  3  or  more  branches. 
Bracts  ovate,  lacerate.  Mowers  tetramerous,  rarely  pentamerous,  J  in. 
across.  Calyx-lobes  obtuse,  fimbriate.  Petals  whitish,  oblong,  fimbriate. 
Stamens  nearly  as  long  as  petals ;  anthers  ovate,  short.  Style  short,  fili- 
form. Capsule  3-  or  4-lobed,  the  angles  sharp,  more  or  less  winged ;  seeds 
enclosed  in  a  thin  arillus. 

Locally  (nowhere  common)  in  the  Himalaya  between  2500  and  7600  ft,  rarely 
ascending  to  8600  ft.,  from  the  Jhelam  to  Nepal  and  further  east  FL  in  April 
and  May  ;  the  fruit  ripens  in  June  and  July.  A  small,  elegant  tree,  to  40  ft. 
high,  with  a  short  straight  trunk,  2£  ft  girth  ;  numerous  branches  ascending 
and  spreading ;  the  ultimate  branchlets  drooping,  forming  an  oval  crown.  Bark 
of  trunk  dark  grey,  brownish,  or  yellow,  scabrous  and  longitudinally  rugose. 
Young  foliage  brown  and  shining ;  old,  dull  grey. 

4.  B.  tingens,  Wall,  in  Roxb.  FL  Ind.,  ed.  Carey,  ii.  406. — Vern. 
Kungku,  N.W.P. ;  Newary  Kamriy  Nepal. 

Branchlets  indistinctly  4-sided;  scales  of  buds  lanceolate,  fimbriate. 
Leaves  1-2  in.  long,  glabrous,  coriaceous,  ovate  or  ovate-lanceolate,  obtusely 
serrate  or  crenate,  acute  or  shortly  acuminate,  on  short  petioles,  with 
brown  subulate,  fimbriate  stipules.  Cymes  axillary,  approximate,  in 
pairs  at  the  base  of  this  year's  branchlets ;  peduncles  varying  in  length, 
the  longest  2  in.,  with  regular  dichotomous  cymes  of  3-7  large  flowers  J 
in.  across,  pentamerous  or  tetramerous,  with  linear-lanceolate,  fimbriate 
bracts.  Divisions  of  calyx  broadly  ovate,  irregularly  dentate  or  fimbriate. 
Petals  orbicular,  shortly  unguiculate,  white  or  yellowish,  beautifully  marked 
with  dark  purple  veins.  Stamens  a  little  shorter  than  petals ;  anther-cells 
diverging,  attached  to  a  horseshoe-shaped  connective.  Style  subulate, 
as  long  as  stamens.  Capsule  3-  4-  or  6-cornered,  not  winged ;  seeds  ob- 
long, with  a  cup-shaped  arillus. 

Himalaya,  from  6500-10,000  ft,  from  the  Sutlej  to  NepaL  Fl.  from  April- 
June,  the  fruit  ripening  in  August  and  Sept  A  small  tree,  to  20  ft.  high,  with 
a  short,  erect,  symmetrical  trunk,  2J-3  ft  girth  ;  few  branches,  forming  a  small, 
rounded  crown.  Bark  dark  cinereous,  or  yellowish  brown,  with  numerous  yel- 
low tubercles,  and  whitish  longitudinal  cracks  and  wrinkles,  inner  substance 
brown,  with  fine  white  fibres.  Wood  light  brown,  fine-grained,  compact  and 
hard,  not  porous,  with  line  indistinct  medullary  rays.  Wallich  states  that  the 
Nepalese  employ  the  bark  for  the  purpose  of  marking  the  forehead. 

M.  grandtjflorus.  Wall.  PL  As.  rar.  t  254,  may  possibly  be  synonymous  with 
this  species ;  but  the  figure  represents  the  capsule  as  ovoid,  and  does  not  show 
the  dark  veins  of  petals,  and  the  figure  is  supported  by  the  description  of 
E.  grandiflorus  in  Fl.  Ind.,  ed.  Carey,  404. 
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5.  E.  echinatus,  Wall,  in  Roxb.  FL  Ind.,  ed.  Carey,  iL  410. 

Branchlets  tetragonal,  with  4  thick  lines,  decurrent  from  either  side  of 
the  petioles ;  scales  of  buds  brown,  fimbriate,  often  persistent  at  the  base  of 
the  current  year's  shoots.  Leaves  2-3  in.  long,  decurrent  into  short  peti- 
oles, coriaceous,  oblong-lanceolate,  crenate  or  obtusely  serrate,  with  minute 
stipules.  Cymes  axillary,  shorter  than  leaves,  with  3-10  tetramerous, 
peagreen,  scentless  flowers  ;  bracts  small,  triangular,  fimbriate.  Capsules 
globose,  J  in.  across,  beset  with  numerous  subulate  prickles,  4-valved, 
with  4  ovoid  seeds,  entirely  enveloped  in  a  thin,  scarlet  arillus. 

In  many  parts  of  the  Himalaya  range,  between  7000  and  12,000  ft.,  from  the 
Jhelam  to  Sikkim.  FL  in  March  and  April ;  fruit  ripens  about  August,  and 
often  remains  several  months  hanging  on  the  branches.  Most  frequently  a 
large  shrub,  stem  and  branches  often  climbinc  and  trailing  like  ivy  to  a  con- 
siderable distance  over  trees  and  damp  shaded  rocks,  attaching  itself  by  dense 
tufts  of  capillary  rootlets  to  2  in.  long.  Occasionally  a  small  handsome  tree, 
15-20  ft.  high,  with  a  short  straight  trunk,  12-16  in.  girth.  Branches  opposite, 
smooth,  ash-coloured,  bark  of  stem  light  grey,  with  parallel  longitudinal  fur- 
rows ;  inner  substance  soft,  spongy,  yellow. 

2.  CELASTBTTS,  Linn. 

Leaves  alternate ;  stipules  minute,  deciduous.  Flowers  small,  frequently 
unisexual.  Calyx  5-cleft.  Disc  flat  or  cup-shaped.  .  Petals  5,  usually 
spreading.  Stamens  5,  inserted  upon  or  under  the  margin  of  the  disc ; 
anthers  2-celled,  dehiscing  longitudinally.  Ovary  2-  3-  rarely  4- celled ; 
style  short ;  stigma  generally  lobed.  Capsule  globose  or  oblong,  3-2-  or 
1 -celled,  with  1  or  2  seeds  to  each  cell,  dehiscing  loculicidally.  Seeds 
often  arillate,  with  a  fleshy  albumen;  cotyledons  foliaceous;  radicle 
inferior. 

Armed  with  axillary  spines  ;  cymes  lateral ;  capsule  generally 
3-celled,  3-valved. 
Peduncles  capillary,  1-1 4  in.  long ;  leaves  lanceolate  .      1.  C.  rufiu. 

Cymes  subsessile ;  leaves  ovate  or  obovate     .        .        .  2.  C  spinosus. 

Armed  with  axillary  spines ;  cymes  axillary,  with  divaricate 

branches  ;  capsule  generally  2-valved,  1-  or  2-celled  .  3.  C.  senegabmsis. 

Unarmed,  climbing ;  cymes  in  a  terminal  compound  raceme     .      4.  C.  pamiculatus. 

1.  0.  rufus,  Wall  in  Roxb.  FL  Ind.,  ed  Carey,  ii  397. 

A  tree,  sparingly  armed  with  axillary  short  spines ;  wholly  glabrous. 
Leaves  subcoriaceous,  lanceolate,  serrulate,  3-5  in.  long.  Peduncles  nume- 
rous, lateral,  fascicled,  capillary,  reddish,  1-1 J  in.  long,  bearing  a  dicho- 
tomous  cyme  of  a  few  small  white  flowers,  supported  on  capillary  pedicels. 
Bracts  lanceolate.     Capsule  obovate,  3-valved,  3-celled,  3-seeded. 

Himalaya  from  Eamaon  to  Bhutan,  ascending  to  6000  ft.  Easia  hills.  Fl. 
March,  April ;  fruit  ripe  June. 

2.  0.  spinosm  Royle;  Boissier  FL  Orient,  ii  11. — Syn.  Oymnosporia 
spinosa.  Vera.  Dznral,  trans-Indus  ;  Kandu,  kandiari,  pdtdki,  lei,  phu- 
pdri9  badlo,  kadewar,  Pb. ;  Kuray  bagriwdla  darim,  gwdla  ddrim  (darim 
is  Pomegranate),  N.W.P. 
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Glabrous,  armed  with  numerous  straight  axillary  spines,  generally  about 
£  in.  long.  Leaves  on  short  petioles,  broadly  ovate  or  obovate,  crenate, 
coriaceous,  cinereous.  Cymes  axillary,  subsessile  or  shortly  pedunculate, 
often  fascicled  on  short  cQchotomous  branchlets ;  flowers  numerous,  up  to 
30  ;  bracts  small,  triangular,  ciliate.  Calyx-lobes  obtuse,  ciliate.  Petals 
oblong,  reddish,  with  white  margins.  Filaments  subulate,  inserted  under 
edge  of  disc ;  anthers  oval,  versatile.  Disc  5-lobed,  fleshy,  surrounding 
base  of  3-celled  ovary.  Style  short  cylindrical ;  stigma  3-  or  5-lobed. 
Capsule  turbinate  or  obovoid,  3-celled,  3-cornered,  J  in.  long ;  seeds  half 
covered  with  an  aril. 

Common  in  Afghanistan  and  North- West  India,  extending  as  far  as  Eamaon 
in  the  Outer  Himalaya  and  Siwalik  tract ;  also  reported  from  Bandelkhand. 
Generally  on  dry,  hot,  rocky,  rugged  slopes,  often  on  kankar  soil.  In  flower 
and  fruit  from  March-Nov.  A  stiff,  densely-branching  shrub,  8-12  ft.  high, 
usually  with  strong,  stiff,  sharp  spines,  rarely  unarmed.  Bark  dark  grey,  or 
with  a  reddish  tinge,  scurfy,  but  not  much  marked  ;  foliage  dull  greyish  green. 
The  seeds  have  a  bitter  taste. 

3.  0.  senegalensis,  Lam. ;  Boissier  Fl.  Orient,  il  11 ;  Bedd.  Fl.  Sylv. 
anal  t.  x.  2.— Syn.  C.  montana,  Roxb.  Fl.  Ind.  i.  620;  W.  &]A.  Prodr.  159 ; 
Wight  Ic.  t.  382.  Vern.  Sherawane,  trans-Indus ;  Talkar,  dajkar,  ma- 
reila,  kingaro,  kharai,  Pb. ;  Baikal,  gajachinni,  C.P.  ;  Mai  kangoni, 
Bomb. 

Glabrous,  glaucous  or  pale  green,  usually  armed  with  numerous  straight 
axillary  spines,  generally  1-2  in.  long,  and  often  bearing  leaves  and  flowers. 
Leaves  variable  in  form  and  size,  coriaceous,  entire  or  crenate,  narrowed 
into  petiole,  obovate  oblanceolate  or  linear-spathulate.  Cymes  axillary, 
often  2  or  more  together  on  short  tubercular  branchlets,  regularly  dicho- 
tomous ;  branches  divaricate ;  bracts  triangular,  fimbriate.  Flowers  small, 
pale  greenish  white,  a  large  proportion  sterile.  Lobes  of  calyx  obtuse  or 
acute,  fimbriate.  Petals  oblong,  with  entire  or  fimbriate  edges.  Disc 
broad,  flat,  10-lobed.  Filaments  subulate ;  anthers  round,  versatile.  Style 
short ;  stigma  3-lobed.  Capsule  globose  or  ovoid,  about  the  size  of  a  small 
pea,  .generally  2-valved,  often  1-celled,  with  1,  2,  rarely  3  seeds;  occasionally 
3-valved.  (The  seeds  of  this  species  should  be  examined ;  some  of  the 
specimens  before  me  have  an  arillus,  others  are  naked.) 

This  plant  has  a  wide  distribution,  from  the  Mediterranean  region  over  a  great 
part  of  tropical  Africa  to  India.  It  is  common  in  many  parts  of  the  Panjab 
trans-Indus,  in  Sindh,  the  Salt  range,  about  Delhi,  in  the  Siwalik  tract,  and 
the  outer  Himalaya  (ascending  to  4000  ft),  in  Guzerat,  the  Dekkan,  and  many 
parts  of  the  Peninsula.  The  specimens  from  Sindh,  Afghanistan,  and  Delhi 
nave  narrow,  those  from  South  India  have  broadly  obovate  leaves.  Mostly  in 
stony,  rocky,  dry,  barren  localities.  Fl.  at  various  times  throughout  the  year, 
the  seed  ripening  in  summer  and  autumn. 

A  tall  snrub,  under  favourable  circumstances  a  small  tree  15-20  ft.  high, 
with  a  short  crooked  trunk,  2-4  ft.  in  girth,  stiff  branches  forming  a  loose 
oval  crown.  Bark  of  stem  J  in.  thick,  yellowish,  reddish,  or  purplish  grey. 
Wood  white,  close-grained,  hard,  and  durable  ;  the  leaves  are  thrashed  out  and 
used  as  fodder,  the  branches  employed  as  dunnage  for  the  roofs  of  houses. 

F 
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4.  0.  penicillatus,  Willd. ;  Roxb.  FL  Ind.  i.  621 ;  Wight  III  t.  72 ; 
Ic.  PL  t.  158 ;  W.  &  A.  Prodr.  158.— Syn.  C.  nutans,  Roxb.  1.  c.  623. 
Vera.  Mai  kdkni,  Oudh,  N.W.R  ;  Kahindan,  rangvl,  vxihrangur,  C.P. ; 
Kangunty  Bomb. 

Unarmed ;  climbing  or  scrambling.  Leaves  glabrous,  broadly-ovate  or 
obovate,  acuminate,  crenate.  Flowers  unisexual;  cymes  arranged  in 
terminal,  compound,  elongated  panicles ;  peduncles  and  pedicels  pubes- 
cent ;  bracts  fimbriate.  Calyx-lobes  rounded,  toothed ;  disc  mostly  con- 
nate with  the  cup  of  the  calyx.  Stamens  inserted  on  its  free  margin  ; 
anthers  attached  near  the  base.  Capsule  globose,  generally  3-valVed,  3- 
celled,  3-6-8eeded.     Seeds  enclosed  in  a  complete  red  arillus. 

A  large  scrambling  or  climbing  shrub,  probably  dioecious,  common  in  many 
parts  of  India.  Outer  Himalaya,  ascending  to  4000  ft,  from^the  Jhelam  to 
Assam,  Eastern  Bengal,  Behar,  and  South  India.  Leaves  and  seeds  are  used  in 
native  medicine  ;  an  oil  is  extracted  from  the  seeds,  which  is  used  medicinally. 

3.  EUEODENDBOST,  Jacq.  til. 

Shrubs  or  trees  with  alternate  or  opposite  leaves,  and  small  caducous 
stipules ;  flowers  small,  occasionally  unisexual,  in  axillary  cymes.  Calyx 
4-5-cleft.  Petals  4-5-spreading.  Disc  thick,  fleshy,  angled.  Stamens  4- 
5,  inserted  under  the  edge  of  the  disc ;  anthers  nearly  globose.  Base  of 
ovary  confluent  with  disc,  3-celled,  rarely  2-  or  5-celled ;  style  short ; 
ovules  erect,  2  in  each  cell.  Fruit  a  dry  or  fleshy  indehiscent  drupe,  the 
putamen  1-3-celled,  1,  rarely  2,  seeds  in  each  cell.  Seeds  erect,  without 
an  arillus ;  albumen  scanty  or  copious,  enclosing  a  straight  embryo,  with 
flat  cotyledons. 

1.  B.  Roxburgh!!,  W.  &  A.  Prodr.  157  ;  Wight  111.  t  71 ;  Bedd.  FL 
Sylv.  t.  148. — Syn.  Nmija  dichotomy  Roxb.  FL  Ind.  i.  646.  Vern. 
Mirandu,  yadriun,  bakra,  jamoa>  Pb. ;  Bakra,  shauria,  chauli,  daberi, 
mdtnri,  N.W.P. ;  Chauri,  metkur,  Oudh  ;-  Jamram,  jumrassi,  kala 
muka,  rohi,  C.P. ;  Dhakka  marrah,  Gondi ;  Tamruj,  Bomb. 

Leaves  glabrous,  generally  opposite,  on  petioles  \  in.  to  1  in.  long,  ellip- 
tic ovate  or  oblong,  acuminate,  crenate,  coriaceous;  stipules  small,  tri- 
angular, deciduous.  Cymes  axillary,  dichotomous,  spreading,  as  long  as 
or  shorter  than  leaves;  peduncle  longer  than  petiole;  branches  divari- 
cate; bracts  small,  caducous.  Calyx  -  segments  broad,  round,  obtuse. 
Petal 3  oblong  with  membranous  edges,  yellowish  brown  and  white. 
Stamens  shorter  than  petals ;  filaments  recurved ;  anther-cells  attached 
to  a  broad  semicircular  connective,  diverging  at  base.  Drupe  ovoid  or 
obovoid,  \  in.  long,  yellowish  green  when  ripe,  thin,  fleshy ;  putamen  1- 
celled,  1 -seeded,  crustaceous. 

Common  in  the  Siwalik  tract  and  outer  Himalaya,  ascending  to  6000  ft, 
from  the  Ravi  to  Sikkim.  Behar,  Bandelkhand,  Oudh  forests,  the  Central  Pro- 
vinces, and  the  Peninsula.    The  old  leaves  shed  in  February  and  March,  the 
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voung  foliage  issues  in  May  ;  the  full-grown  foliage  is  dark  creen  and  shining. 
FL  Feb.-June,  the  fruit  ripening  in  April  and  May  of  the  following  year. 

A  moderate-sized  tree,  at  times  a  shrub  only,  attains  30-50  ft.  in  the  Oudh 
forests,  with  an  erect,  symmetrical  trunk,  attaining  from  3-8  ft.  in  girth, 
numerous  branches  formmg  a  close  oval  crown.  Bark  of  trunk  thin,  cinere- 
ous, or  ferruginous,  smooth,  with  irregular  longitudinal  wrinkles,  or  dark  and 
scurfy.  The  wood  is  whitish  or  light  reddish-brown,  even,  close,  compact ;  a 
cub.  ft  weighs  40-50  lb.  when  seasoned,  and  60-65  lb.  when  green.  Value  of 
P.  511  (Fowke),  513  (Skinner).  Seasons  well,  works  easily,  and  is  durable. 
Is  often  beautifully  curled  and  flaked,  and  takes  a  fine  polish ;  is  used  for 
cabinet-work,  and  recommended  for  picture-frames.  The  root  is  believed  to  be 
a  specific  against  snake-bites,  and  the  bark  is  used  in  native  medicine,  said  to 
be  a  virulent  poison.  The  young  tree  is  often  attacked  by  an  aphis,  and  in  con- 
sequence a  saccharine  matter  is  excreted  on  the  leaves. 

4.  HIPPOCBATEA,  Linn. 

Climbing  shrubs  or  trees,  with  opposite,  entire  or  serrate,  coriaceous 
leaves.  Flowers  bisexual  Sepals  5.  Petals  5,  longer  than  sepals. 
Stamens  3.  Ovary  3-ceUed.  Fruit-carpels  3,  distinct,  each  1 -celled, 
laterally  compressed,  2-valved,  the  valves  navicular.  Seeds  1-3,  com- 
pressed, erect,  attached  to  the  base  of  the  capsule,  the  funicle  dilated  into 
a  broad  wing.  Albumen  none ;  cotyledons  flat,  oval ;  radicle  short,  in- 
ferior. 

Leaves  5-6  in.  long ;  capsule  3  in.  lone  .        .        .        .        1.  H.  arborea. 
Leaves  2-3  in.  long ;  capsule  1-1 4  in.  long      .        .        .        2.  H.  indica. 

1.  H.  arborea,  Roxb.  Cor.  PI.  t.  205 ;  FL  Ind.  i.  167. 

A  large  climber,  with  long  flexuose  branches,  wholly  glabrous.  Leaves 
ovate,  or  ovate-oblong,  shortly  acuminate,  serrulate,  5-6  in.  long ;  petiole 
£  in.  long;  main  lateral  nerves  6-8  pair,  arcuate.  Flowers  yellow,  in 
axillary,  pedunculate  cymes.  Capsules  1-3,  at  the  end  of  terminal 
peduncles,  obovate-oblong,  acute  at  both  ends,  3  in.  long  and  1 J  in.  broad, 
thickly  coriaceous,  with  numerous  prominent  longitudinal  nerves.  Seeds 
2.  Wing  of  seed  tawny,  ovate,  1£  in.  long,  smooth,  corky.  Seed  £  in. 
long.     Cotyledons  greenish  yellow,  fleshy. 

Abundant  in  the  mixed  forests  of  Baraich  and  Gonda  in  Oudh  (R.  Thomp- 
son). Ascends  the  largest  forest-trees,  often  enveloping  them  with  its  thick, 
heavy  foliage.  Leaves  renewed  April,  May.  FL  in  July,  and  the  fruit  ripens 
in  April. 

2.  H.  indica,  Willd. ;  Roxb.  Cor.  PL  1. 130 ;  FL  Ind.  i.  165 ;  W.  &  A. 
Prodr.  104. — Vern.  Kazurali,  Bomb. 

A  climbing  shrub,  wholly  glabrous.  Leaves  ovate,  acuminate,  crenate, 
2-3  in.  long;  petiole  £  in.  long.  Flowers  rusty  yellow,  in  axillary, 
pedunculate  cymes.  Capsules  oblong,  striated,  1-1^  in.  long,  £  in.  broad. 
Seeds  2,  reddish  brown ;  wings  membranous. 

South  India,  Bengal,  Behar,  and  probably  Central  India,  Burma,  Ceylon, 
Indian  Archipelago  ;  also  in  tropical  Africa.    FL  Jan-April. 
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Order  XXV.    BHAHNE£j. 

Trees  or  shrubs,  often  armed  with  spinescent  branches  or  stipular 
spines.  Leaves  simple,  alternate  or  opposite.  Flowers  small,  often 
unisexual,  green  or  yellow.  Inflorescence  generally  cymose.  Calyx  4-5- 
cleft ;  lobes  triangular,  valvate  in  bud.  Petals  generally  present,  inserted 
on  the  calyx-tube  near  the  edge,  and  alternate  with  its  segments.  Stamens 
opposite  the  petals,  and  often  enclosed  by  them,  inserted  with  the  petals 
or  on  the  edge  of  the  disc;  anthers  2-celled,  bursting  longitudinally. 
Disc  annular  cupular  or  coating  the  calyx-tube.  Ovary  free,  or  more  or 
less  adhering  to  the  calyx-tube,  2-  or  3-celled,  rarely  4-celled,  with  one 
erect  ovule  in  each  celL  Fruit  various,  with  1-3  seeds,  with  or  without 
albumen,  and  a  large  embryo. — Gen.  PI  i.  371 ;  Royle  111.  168;  Wight 
I1L  i.  179. 

Fruit  a  fleshy,  rarely  dry  drupe  or  berry,  1-3-seeded. 
Armed  with  stipular  spines  ;  leaves  3-5-nerved         ...        1.  Ziztphus. 
Unarmed ;  stipules  foliaceous ;  leaves  with  numerous  promi- 
nent parallel  lateral  nerves 2.  Bbrchemta. 

Armed  with  spinescent  branches,  or  unarmed ;  calyx-lobes  de- 
ciduous     8.  Khahnus. 

Unarmed  ;  branches  of  cymes  swell  into  a  fleshy  mass      .        .        4.  Hovenia. 
Armed  with  spinescent  branches,  or  unarmed ;    calyx-lobes 

persistent 5.  Sagebetia. 

Fruit  a  dry  1 -seeded  nut,  terminating  in  a  long  narrow  wing       .        6.  Ventilaoo. 

1.  ZIZYPHUS,  Juss. 

Shrubs  or  trees,  generally  armed  with  stipular  spines.  Leaves  alter- 
nate, more  or  less  distichous,  petiolate,  with  3-5  main  nerves  from  the 
base.  Flowers  small,  mostly  bisexual,  generally  in  axillary  cymes. 
Calyx-tube  cup-shaped,  or  broad-obconical;  limb  5-cleft,  the  divisions  keeled 
inside.  Petals  sometimes  wanting,  generally  5 ;  lamina  more  or  less  con- 
cave or  hood-shaped.  Disc  coating  the  calyx-tube,  edge  free,  pentagonous 
or  5-10-lobed.  Ovary  immersed  in  disc,  more  or  less  confluent  with  it,  2- 
celled,  rarely  3-  or  4-celled ;  styles  2-3,  free  or  partly  connate.  Drupe 
fleshy,  kernel  generally  woody  or  osseous,  1 -3-celled,  1  seed  in  each 
cell.  Seeds  with  a  smooth,  brittle  testa;  albumen  thin,  enclosing  the 
embryo ;  cotyledons  thick,  flat,  or  convex ;  radicle  short. 

Drupe  fleshy  ;  kernel  1 -2-celled. 
Cymes  axillary,  nearly  sessile  ;  petals  5. 
Glabrous  ;  young  parts  only  pubescent. 
Branchlets  often  fasciculate  ;  drupe  large  ;  kernel  2-celled, 

with  thick,  hard,  osseous  shell 1.  Z.  vulgaris. 

Branchlets  single ;  drupe  small ;  kernel  2-celled,  with  thin 

crustaceous  shell 2.  Z.  oxyphyllcu 

More  or  less  tomentose. 
A  straggling  or  climbing  shrub ;  drupes  small,  \  in.  long  3.  Z.  (Enoplia. 
A  tree ;  drupes  globose  oblong  or  ovoid,  4-}  in.  long,  or 

longer 4.  Z.  Jujuba. 

A  low  thorny  shrub;  drupes  globose,  J-i  in.  diam.  .        .  5.  Z.  nummularia. 
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Cymes  axillary  and  terminal,  long-pedunculate,  forming  a  large 
thyrsus;   petals  none;  kernel  1- celled,  1 -seeded,  shell 

thinly  crustaceous 6.  Z.  rugosa. 

Drupe  nearly  dry ;  kernel  8-celled,  shell  thick,  hard,  osseous ; 

cymes  axillary,  short-pedunculate 7.  Z.  xylopyra. 

1.  Z.  vulgaris,  Lam. ;  Roxb.  FL  Ind.  i.  609 ;  Boiss.  EL  Orient,  il  12. 
— Syn.  Z.  flexuosa,  Wall.  French,  Jujubier.  Vera.  Sinjli,  Simli,  ban, 
barj,  phitni,  relnu,  ber,  kandika,  kandiari,  birdri,  Pb. 

A  small  tree,  glabrous ;  branches  brown  and  shining,  frequently  cover- 
ed with  a  dull  grey  cuticle,  flexuose  or  zigzag,  with  2  strong  stipular 
thorns,  and  one  or  more  branchlets  at  each  bend.  Thorns  grey  or  brown, 
shining,  unequal,  one  straight,  up  to  1  in.  long,  or  longer,  the  other  much 
shorter,  uncinate  (straight  while  young).  Branchlets  often  fasciculate,  slender, 
nearly  straight,  with  10-30  alternate,  bifarious  leaves  on  short  petioles, 
having  frequently  the  appearance  of  imparipinnate  leaves.  Leaves  obliquely 
ovate-lanceolate,  obtuse,  bluntly  serrate,  with  3  main  basal  nerves  and 
finely  reticulated  veins  between,  without  any  prominent  secondary  nerves. 
Flowers  yellowish,  2-12  on  short  pedicels,  with  small  fimbriate  subulate 
bracts,  fasciculate  on  short  axillary  cymes;  styles  2,  rarely  3,  distinct 
from  base.  Drupes  solitary,  pendulous,  on  short  slender  pedicels,  ovoid 
or  oblong,  obtuse  at  both  ends,  ^  in.  to  J  in.  long,  dark  red  or  black, 
glabrous,  shining,  fleshy;  kernel  2-celled,  rugose;  shell  thick,  hard,  osseous. 
Z.  nitida,  from  China,  Roxb.  1.  c.  609,  is  stated  to  have  a  pale  yellow 
fruit  when  ripe,  but  is  otherwise  very  similar  to  Z.  vulgaris. 

Wild  and  cultivated  in  the  N.W.  Himalaya  from  the  Ravi  to  the  Indus,  as- 
cending to  6500  ft.  Also  cultivated  in  the  Panjab  plains,  in  Beluchistan,  and 
BengaL  Beyond  India  it  is  found,  indigenous  or  cultivated,  in  Japan  and  China, 
in  Western  Asia,  Greece,  Macedonia,  and  North  Africa.  Cultivated  and  runs 
wild  in  the  south  of  France,  Corsica,  and  Italy.  Not  quite  hardy  in  the  south 
of  England.  FL  from  March-June,  and  the  fruit  ripens  from  September  through 
the  cold  season.    Leafless  in  winter. 

In  the  Panjab  often  a  shrub,  in  clusters  or  dense  clumps,  under  favourable 
conditions  a  small  tree,  25-30  ft.,  with  a  short,  somewhat  crooked  trunk,  to 
5  or  6  ft  girth,  few  rigid  spreading  boughs,  and  stiff  branches,  often  unarme'd, 
the  prickles  having  fallen  off.  Bark  of  stem  dark  grey,  rough  with  longitudi- 
nal furrows.  The  full-grown  foliage  is  of  a  beautiful  bright  glossy  green.  The 
leaves  getting  yellow  before  falling,  impart  a  peculiar  hue  to  tracts  where  the 
tree  is  common— e.  gr.,  near  the  great  lake  of  Kashmir.  The  leaves  are  subject  to 
the  attacks  of  a  small  insect.  About  one-third  of  the  radius  of  the  stem  is  white 
sapwood,  the  heartwood  being  dark  brown.  In  France  the  wood  is  used  for 
caoinet-work,  under  the  name  of  Acavou  d'Afrique,  sp.  grav.  1.09. — Matthieu 
FL  Forestiere,  50.  The  fruit  (in  India)  is  acid,  but  well  flavoured  ;  that  of  the 
Mediterranean  tree  is  sweet.  Formerly  officinal  under  the  name  of  baccce  ju- 
ivbce.  The  tree  was  known  to  classical  writers  ;  in  Plinius  and  Columella  it  is 
called  Zizyphus.  Though  it  reproduces  itself  spontaneously  in  Greece  and  the 
south  of  France,  it  is  not  originally  indigenous  in  those  countries,  but  was  intro- 
duced from  Syria  during  the  reign  of  Caesar  Augustus. 

2.  Z.  oxyphylla,  Edgew.  in  Trans.  Linn.  Soc.  xx.  43. — Vern.  Kurkan 
ber,  Afg. ;  Pitni,  kokan  ber,  amldi,  amnia,  beri,  shamor,  Pb. ;  Giyyar, 
N.W.P. 
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A  small  tree,  glabrous,  with  a  few  scattered  hairs  on  young  parts  ;  2-year- 
old  branches  purple,  or  covered  with  a  dull  grey  epidermis ;  branches  and 
branchlets  slightly  flexuose,  smooth,  armed  with  pairs  of  slender  purple 
stipular  spines,  one  shorter,  straight  or  curved,  the  other  straight  to  £  in. 
long.  Leaves  on  petioles  J  in.  long,  ovate-lanceolate,  base  oblique,  long- 
acuminate,  mucronate  with  a  hard  brown  point,  finely  serrate,  the  serratures 
mucronate  with  brown  points,  main  basal  nerves  3,  the  middle  nerve  with 
2  or  4  prominent  lateral  nerves,  joined  by  reticulate  veins/  Flowers  3-20, 
on  slender  pedicels  £  in.  long,  fasciculate  on  short  thick  peduncles ;  bracts 
small,  brown,  subulate ;  calyx-lobes  carinate  to  middle ;  petals  clawed,  ex- 
panding into  a  hood-shaped  lamina ;  disc  thin,  membranous,  pentagonous ; 
styles  2,  united  to  near  the  apex  Drupe  ovoid,  £  in.  long,  2-celled,  2- 
seeded,  pendulous,  red  or  black  when  ripe,  putamen  flattened,  shell  thin 
crustaceou8,  seeds  with  a  brown  shining  testa. 

Found  occasionally  on  the  eastern  flanks  of  the  Suliman  range  trans-Indus,  and 
in  the  outer  Himalaya  as  far  as  the  Ganges,  at  elevations  from  2000  to  6000  ft. 
A  small  tree,  25-30  ft.  high,  and  5-6  ft.  girth,  resembling  Z.  vulgaris  in  gene- 
ral habit.    Fruit  eaten,  but  very  acid. 

3.  Z.  (Enoplia,  Mill ;  W.  &  A.  Prodr.  163 ;  probably  Z.  Napeea,  Roxb. 
1.  c.  613. — Vera.  Shya-kul,  Beng;  Toziben,  Burm. 

A  straggling  or  climbing  shrub ;  branchlets  strigose,  or  oftener  covered 
with  dense  ferruginous  tomentum,  slightly  flexuose,  armed  with  short, 
straight  or  hooked  and  recurved  stipular  prickles,  which  are  brown, 
shining,  tomentose  at  base,  and  generally  solitary.  Leaves  distichous,  on 
short  petioles,  strigose  or  rusty  tomentose  beneath,  with  long  adpressed 
simple  hairs,  ovate  or  rhomboid,  base  oblique,  shortly  acuminate,  entire 
or  minutely  denticulate,  generally  with  4  main  basal  nerves,  2  in  the  larger, 
and  1  in  the  smaller  half  of  the  leaf,  all  with  numerous  prominent  parallel 
lateral  nerves.  Cymes  short,  axillary,  dichotomous,  with  20-30  flowers ; 
peduncles,  pedicels,  bracts,  and  cajyx  densely  tomentose.  Divisions  of 
calyx  keeled  to  the  middle  ;  petals  generally  snorter  than  calyx.  Drupes 
1-3  together,  on  slender  pedicels,  generally  longer  than  peduncles,  globose 
or  obovate,  black,  £  in.  long,  1-  or  2-celled ;  shell  woody  or  osseous. 

Kamaon,  Bohilkhand,  Lower  Bengal,  Behar,  Assam,  Silhet,  Chittagong, 
Burma,  the  Peninsula,  Java,  Ceylon,  and  Mauritius.  Abundant  in  the  Baraich 
forests  of  Oudh.  Leaves  renewed  March,  April.  Fl.  in  the  hot,  ripens  its 
fruit  in  the  rainy  season  and  autumn.  The  fruit  is  eaten.  A  common  hedge- 
plant  in  South  India. 

The  two  last  species  require  further  attention.  There  appear  to  be  intermediate 
forms,  and  there  are  forms  of  Jujuba,  which,  as  far  as  herbarium  specimens  go, 
only  differ  from  (Enoplia  by  the  size  of  the  fruit. 

4.  Z.  Jujuba,  Lam.— Tab.  XVII.— W.  &  A.  Prodr.  162;  Roxb.  FL  In<L 
L  608  ;  Wight  Ic.  t.  99;  Bedd.  Fl.  Sylv.  t.  149;  Boiss.  L  c.  13.— *ans. 
Badara,  JcarkandJiu,  koli.     Vera.  Ber,  bcra,  beri.     (Zibeny  Burm.) 

A  moderate-sized  tree,  ends  of  branches  decurved  or  drooping,  in  some 
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varieties  erect  or  spreading,  tomentose,  rarely  glabrous.  Two-year-old 
branches  slightly  flexuose,  either  dull  brown,  or  covered  with  grey  epider- 
mis. Branches  and  branchlets  armed  with  short  stipular  spines,  generally 
twin,  one  straight,  the  other  bent,  or  both  equal,  or  one  wanting,  or  en- 
tirely unarmed.  Leaves  sessile,  short-petiolate,  or  on  petioles  J  the  length 
of  leaf,  oblong-ovate,  or  nearly  orbicular,  obtuse  or  acute,  1-3  in.  long,  en- 
tire or  serrulate,  often  mucronate,  occasionally  with  a  few  large  irregular 
teeth  near  the  apex,  with  3  main  basal  nerves,  and  more  or  less  prominent 
lateral  nerves.  Leaves  generally  bright  tawny-  or  nearly  white-tomentose 
beneath,  dark  green  and  glabrous  above,  or  more  or  less  glabrous  on  both 
sides.  Flowers  greenish  yellow,  somewhat  fetid,  on  short  axillary  sub- 
sessile,  or  short -pedunculate  cymes;  pedicels  longer  than  peduncles. 
Calyx-lobes  keeled  to  the  middle;  petals  unguiculate,  with  an  oblong 
concave  or  hood-shaped  lamina ;  anther-cells  parallel ;  disc  fleshy,  10-lobed, 
10-sulcate;  styles  2,  thick,  conical,  connate  to  middle.  Drupe  varying 
in  size,  generally  about  J  or  J  in.  long,  on  a  stalk  about  half  its 
length,  globose,  oblong,  or  ovoid,  dark  brown,  orange  or  red  when  ripe ; 
kernel  irregularly  furrowed,  mostly  2-celled,  with  a  hard,  thick,  bony 
shell. 

This  sp.  varies  exceedingly,  in  the  shape  and  size  of  the  fruit,  the 
shape  and  tomentum  of  the  leaves,  and  general  habit.  A  remarkable 
variety,  commonly  cultivated  in  the  Panjab,  from  Peshawar  to  Multan, 
has  been  described  by  Edgeworth  (Journ.  Linn.  Society,  vi.  201)  as  Z. 
Jujuba,  var.  Hysudrica.  It  is  characterised  by  obtuse,  oblong  or  ovate, 
sometimes  orbicular  leaves,  on  long  petioles  \  length  of  leaf,  glabrous  or 
slightly  tomentose  beneath,  the  branchlets  not  drooping,  but  erect  or 
spreading.  Dr  Stewart  refers  this  variety  to  Z.  Lotus,  Lam.,  but  is  of 
opinion  that  the  Zizyphi  of  North  India  want  more  investigation  on  the 
spot.  Z.  Lotus,  however,  is  a  shrub  nearly  allied  to  Z.  nummularia.  Z. 
Spina  Christi,  Willd. — Boissier  FL  Orient,  ii.  13 — which  Edgeworth  states 
in  the  same  place,  is  found  in  gardens  in  the  Panjab,  is  a  large  tree  of 
Western  Asia,  northern  and  tropical  Africa,  with  white  branches,  ovate, 
almost  glabrous  leaves,  petioles  £-£  length  of  blade ;  cymes  large,  compact, 
sessile,  with  numerous  flowers,  and  a  ring  of  white  hairs  (not  in  all  speci- 
mens) round  the  base  of  the  style ;  fruit-stalks  often  nearly  1  in.  long. 
I  do  not  venture  to  refer  any  of  the  specimens  which  I  have  examined 
from  the  Panjab  either  to  Z.  Lotus  or  to  Z.  Spina  Christi,  and  I  think 
it  preferable  at  present  to  class  all  Ber  trees  of  North  and  Central  India 
under  Z.  Jujuba,  There  is  no  difference  in  the  inflorescence  and  structure 
of  the  flower;  and  as  regards  shape  and  tomentum  of  the  leaves,  there  are 
intermediate  forms. 

Z.  Jujuba  is  wild  in  some  places  of  the  Siwelik  forests  east  of  the  Ganges  (J. 
L.  Stewart),  and  in  South  India  (Beddome).  Cultivated  and  self-sown,  it  is 
common  in  Afghanistan,  Sindh,  the  Panjab,  ascending  in  the  outer  Himalaya 
to  3000,  and  at  times  to  4500  ft.,  and  throughout  the  rest  of  India  and  Burma. 
Further  researches  are  required  to  define  the  localities  where  the  tree  is  actually 
wild,  forming  part  of  the  original  forest.  It  is  common  in  forests  of  Central 
and  South  India ;  but  wherever  I  have  seen  it,  it  has  been  on  sites  of  deserted 
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villages  or  temporary  settlements.  The  young  foliage  appears  in  March,  April, 
while  the  old  leaves  are  shedding  ;  there  is  often  a  second  flush  in  July  and 
August  Fl.  usually  April-June,  also  at  other  seasons ;  the  fruit  generally 
ripens  from  December-March. 

A  moderate-sized  tree,  30-50  ft.  high,  stem  short,  erect,  not  very  straight, 
girth  6-8,  occasionally  10  ft.,  branches  numerous,  spreading  in  all  directions, 
forming  a  broad,  rounded  crown,  giving  dense  shade.  Bark  £-1  in.  thick,  dark 
grey,  almost  black,  cut  up  into  obliquely  oblong  plates  by  deep  irregular  longi- 
tudinal furrows  and  short  shallow  cross-cracks.  Inner  substance  reddish  brown, 
showing  in  cracks  and  furrows.  Wood  light-coloured  when  fresh-cut,  turns 
reddish  brown  on  exposure  to  the  air.  Sapwood  J  of  the  radius,  of  lighter 
colour.  According  to  Skinner,  a  cub.  ft.  of  seasoned  wood  weighs  58  lb.,  and 
the  coefficient  of  transverse  strength  (P)  is  672.  Cunningham  gives  the  follow- 
ing figures  for  sap  and  heartwood :  sap — Weight  51.08,  P.  330-385 ;  heart — 
Weight  57.41,  P.  477-513.  The  wood  is  hard,  close-,  and  even-grained,  fibrous, 
tough  and  durable,  a  favourite  material  for  saddle-trees  (for  horses*  and  camels' 
saddles),  also  used  for  building,  agricultural  implements,  Persian  wheels,  oil- 
seed-crushers, well-curbs,  legs  of  bedsteads,  sandals,  tent-pegs,  and  other  pur- 
poses.   Yields  good  charcoal,  and  is  valuable  as  fuel. 

Lakh  is  produced  on  this  tree  in  Sindh,  the  Panjab,  and  Central  India.  The 
bark  is  used  as  dye-stuff  ;  the  root  is  a  febrifuge  in  native  pharmacy.  A  gum 
exudes  from  the  trunk  ;  and  in  Kangra  a  wild  silkworm  lives  on  the  tree,  the 
silk  of  which  was  much  employed  formerly  to  tie  the  barrel  to  the  stock  of  the 
matchlock.  But  the  tree  is  mainly  cultivated  for  its  fruit,  which  is  more  or  less 
globose  on  the  wild  and  commoner  sorts,  and  ovoid  or  oblong  on  the  cultivated 
and  improved  kinds.  The  pulp  is  mealy,  sweetish,  with  a  pleasant  taste,  and 
some  of  the  cultivated  kinds  are  very  good  indeed.  The  dried  fruit  of  this  spe- 
cies, and  possibly  also  of  Z.  vulgaris,  is  sold  in  the  bazaars  of  the  Panjab  under 
the  name  of  undb  ;  the  best  kind  is  imported  from  Kandahar.  In  South  India 
oil  is  extracted  from  the  kernel.  The  leaves  are  much  valued  as  cattle-fodder. 
The  tree  is  readily  raised  from  seed  :  young  plants  do  not  suffer  much  from  frost, 
except  that  they  lose  their  leaves ;  they  stand  a  good  deal  of  drought,  but  their 
roots  are  often  eaten  by  rats.  It  thrives  best  on  sandy  loam,  and  on  ploughed 
land ;  but  it  can  be  grown  also  on  soils  too  saline  for  Toon,  Mulberry,  and 
Sissoo.  Its  growth  is  less  rapid  than  of  JSissoo  or  Kikar,  but  it  coppices  with 
great  vigour,  and  will  on  that  account  probably  prove  a  most  valuable  tree  in 
the  Panjab  plantations. 

5.  Z.  nummnlaria,  W.  &  A.  Prodr.  162 ;  Boissier  FL  Orient  ii.  13. — 
Syn.  Z.  microphylla,  Koxb.  Fl.  Ind.  L  613.  Sometimes  called  Camelihorn, 
but  erroneously  (see  Alhagi  Maurorum).  Vera.  Karkanna,  Afg. ;  Media, 
ber>  berra,  birdr,  jhdri,jharberi,jand,  Teantay  N.W.  India  ;  Gangr,  jangra, 
Sindh. 

A  thorny,  bushy  shrub,  tomentose ;  branches  brown,  or  covered  with 
white  epidermis ;  branchlets  bifarious,  flexuose,  armed  with  twin  stipu- 
lar  prickles,  pilose  while  young,  one  straight,  slender,  very  sharp,  J-l  In. 
long,  the  other  much  shorter,  hooked,  bent  downwards.  Leaves  on  short 
petioles,  ovate,  obtuse,  denticulate ;  main  nerves  3,  with  few  prominent 
lateral  nerves.  Flowers  10-20,  in  axillary,  short,  compact  cymes ;  pedicels 
\  in.  long,  longer  than  peduncles.  Calyx-lobes  koeled  nearly  to  the  base; 
petals  spathulate,  expanding  into  a  broad-obovate,  concave  or  flat  lamina ; 
disc  slightly  10-lobed,  10-furrowed ;  styles  2,  nearly  distinct.     Drupe 
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globose,  £  in.  diam.,  red,  glabrous,  shining  when  ripe;  kernel  rugose,  2- celled, 
with  a  hard  osseous  shell. 

Common  throughout  North-West  India  and  the  drier  parts  of  South  India 
above  the  Ghats  ;  not  known  from  Bengal  and  Burma.  Gregarious,  covers 
extensive  tracts  in  the  Punjab,  Shidh,  Raj  pu tana,  and  the  Dekkan.  Ascends 
to  3000  ft.  on  the  eastern  flanks  of  the  Sufiman  range  and  in  the  outer  Himal- 
aya. Flourishes  best  in  a  heavy  clay  or  loam ;  is  abundant  in  the  black  soil  of 
the  Dekkan.     South-West  Persia. 

Z.  nummularia  is  always  a  bush,  usually  6-8  ft.  high,  rarely  attaining  15  ft., 
forming  irregular  rounded  masses  of  thorns,  with  numerous  clustered  stems,  and 
suckers  thrown  up  from  the  roots.  The  bark  of  stems  and  main  branches  is 
grey,  rugose ;  the  foliage  has  a  dull  greyish-green  colour.  It  is  never  leafless — 
the  old  leaves  generally  shed  early  in  the  hot  weather,  and  the  new  leaves 
appear  immediately  afterwards.  Fl.  March-June,  and  the  fruit  ripens  from 
November-January.  The  principal  use  of  this  species  is,  to  make  fences  round 
fields  and  gardens ;  the  leaves  are  thrashed  out  and  used  as  fodder  for  sheep 
and  goats  ;  the  fruit  is  eaten,  is  sweet  and  acidulous,  and  has  a  pleasant  flavour. 
During  the  famine  of  1869,  which  drove  large  numbers  of  the  inhabitants  of 
Marwar  and  other  parts  of  western  Rajputana  from  their  homes,  the  fruit  of 
this  bush  served  as  food  to  thousands.  In  the  winter  '69-70,  the  crop  of  these 
berries  had  been  plentiful  ;  and  when  I  marched  through  Rajputana,  from 
Agra  to  Guzerat,  in  Dec.  1869  and  Jan.  1870, 1  found  the  shrubs  completely 
stripped  of  their  fruit  wherever  the  flocks  of  hungry  emigrants  from  Marwar  had 
passed  through  ;  and  it  was  only  further  south,  on  approaching  Neemuch  and 
Guzerat,  where  the  Marwar  emigrants  had  been  less  numerous,  that  I  found  the 
shrubs  Laden  with  fruit. 

Of  the  Zizyphi  outside  India,  Z.  Lotus,  Lam. ;  Boiss.  1.  c.  12 ;  a  small  shrub 
from  Northern  Africa,  comes  nearest  to  this.  Like  nummularia,  Z.  Lotus  has 
an  eatable  fruit,  which  is  an  important  article  of  food  in  Tunis  and  Barbary.  It 
throws  up  abundant  suckers  from  the  root,  and  the  description  given  in 
Mathieu's  Flore  Forestiere  de  la  France,  n.  50-—"  Parfois  1'abord  de  cet  arbris- 
seau  (in  Algeria)  est  rendu  presque  impossible  par  Tentourage  sens'  des  drageons 
epineux  gull  a  produits  " — would  apply  well  to  Z.  nummularia.  But  the  Afri- 
can shrub  is  almost  quite  glabrous,  and  the  two  styles  are  united  nearly  to  the 
top.  There  is  much  variation  in  the  species  of  Zizyphus  as  to  pubescence,  and 
the  degree  to  which  the  styles  are  united ;  but,  on  the  other  hand,  there  does 
not  yet  seem  sufficient  ground  for  uniting  Z.  nummularia  and  Z.  Lotus.  It 
should  be  added  that  there  are  forms  of  Z.  nummularia  which  are  exceed- 
ingly similar  to  frutescent  specimens  of  Z.  Jujuba. 

6.  Z.  rugosa,  Lam.;  W.  &  A.  Prodr.  162;  Wight  Ic.  t.  339.— Syn. 
Z.  latifolia,  Roxb.  Fl.  Ind.  i.  607.  Vern.  Dhaura,  dhauri,  Baraich  and 
Gonda  in  Oudh ;  Suran,  Churna,  C.P. ;  Turan,  Bomb. 

A  straggling  shrub  or  small  tree;  young  branches,  inflorescence,  prickles, 
and  under  side  of  leaves  generally  covered  with  a  dense  ferruginous  tomen- 
tum,  rarely  glabrous.  Branches  armed  with  broad,  laterally  compressed, 
strong,  hooked  prickles,  mostly  solitary.  Leaves  on  petioles  \  in.  long, 
with  3  or  4,  rarely  5,  nerves  from  base,  and  prominent  lateral  nerves,  ovate 
or  elliptic  from  an  oblique,  often  cordate  base ;  2-5  in.  long.  Cymes  large, 
on  long  peduncles,  axillary  and  terminal,  forming  a  large  compound, 
generally  drooping  thyrsus.    Lobes  of  calyx  outside  tomentose,  inside  with 
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a  prominent  pilose  line,  but  not  keeled ;  petals  none ;  anthers  broad-ovate ; 
disc  pentagonous.  Drupe  globose  or  pyriform,  \^  in.  long,  with  a 
1 -celled,  1 -seeded  kernel,  and  a  thin  crustaceous  shell 

Burma,  hills  of  Eastern  Bengal,  Behar  and  Sikkim,  sub-Himalayan  tract  as 
far  as  the  Ganges,  Oudh  forests,  Central  Provinces,  western  side  of  the  Peninsula, 
and  Ceylon.  A  straggling  evergreen  sbrub,  often  climbing,  occasionally  a  small 
tree  with  a  trunk  2  or  3  ft.  in  girth.  FL  Nov.-March  ;  the  fruit  ripens  in  April 
and  May.  Bark  exfoliating  with  flat  quadrangular  scales  of  dark  brown  or 
blackish  colour.  The  fruit  is  eaten,  has  a  peculiar  mawkish  flavour ;  the  wood 
is  used  as  fuel,  often  attacked  by  insects. 

7.  Z.  xylopyra,  Willd. ;  Koxb.  FL  Ind.  i.  611 ;  W.  &  A.  Prodr.  162.— 
Syn.  ellijytica  and  Caraeutta,  Roxb.  1.  c.  610,  612.  Vern.  Katber,  khat- 
bor,  beri,  guti,  ghotia,  goti,  gotti,  ghuter,  gotdha,  kakoa,  kakor,  ghatul, 
chettu,  chittdnia,  ghwet,  sitaber. 

A  large  straggling  shrub  or  small  tree ;  young  branchlets,  under  side 
of  leaves,  and  inflorescence  generally  short-  and  softly  tomentose.  Stipular 
prickles  generally  twin,  one  straight,  the  other  hooked,  recurved,  strong,  and 
very  sharp.  Leaves  on  short  petioles,  oval  or  rhomboid,  finely  serrulate,  from 
an  unequal-sided,  often  cordate  base,  with  3  or  4  main  basal  nerves,  and  pro- 
minent lateral  nerves,  pale,  softly  tomentose  beneath.  Cymes  axillary, 
compact,  on  short  peduncles,  with  numerous  (occasionally  tetramerous) 
flowers ;  pedicels  shorter  than  main  branches  of  cyme.  Lobes  of  calyx 
keeled  near  apex  •  petals  on  long  claws,  hood-shaped.  Ovary  3-celled ; 
styles  3,  short,  distinct.  Drupe  usually  globose,  occasionally  oblong,  with 
the  remains  of  calyx  marked  as  a  prominent  ring  at  base ;  £-1  in.  long, 
covered  with  a  short,  soft,  grey  tomentum,  glabrous  when  old ;  dry,  almost 
without  fleshy  pericarp;  putamen  furrowed,  3-celled,  3-seeded,  with  a  thick, 
hard,  osseous  or  ligneous  shell. 

Common  all  over  South  India,  in  Rajputana,  the  Central  Provinces,  Bandel- 
khand,  and  Behar  ;  also  in  the  Oudh  forests,  and  the  sub-Himalayan  tract  as  far 
as  the  Ganges,  ascending  to  2000  ft  The  old  leaves  are  shed  about  Feb.  or 
March ;  the  new  foliage  issues  in  April  and  May ;  the  flowers  appear  about  the 
same  time  ;  and  the  fruit  ripens  from  Sept.-Feb. 

A  large  straggling  shrub,  and  under  favourable  conditions  a  small  tree  to  15 
ft.  high.  Often  gregarious,  covering  considerable  tracts  with  an  impenetrable 
thorny  scrub.  Bark  of  trunk  and  larger  branches  light  or  dark  cinereous  or 
brownish  black,  surface  smooth  or  cracked  with  thick,  oblong,  exfoliating 
scales.  Heart-  and  sap-wood  not  distinct,  clean,  whitish  red  when  fresh-cut, 
when  dry  yellowish  white,  orange  or  brownish,  hard  and  tough,  60  lb.  per 
cub.  ft.,  r  =  800  (Skinner).  Easuy  worked  and  durable,  used  for  cart-building 
and  other  purposes.  Bark  employed  for  tanning ;  the  young  shoots,  leaves, 
and  the  fruit  serve  as  fodder  tor  cattle  and  goats.  The  fruit  is  not  eatable 
for  man,  but  it  is  largely  collected  and  sold  to  be  used  (after  being  charred) 
in  making  a  black  dye  for  leather.  The  kernels  are  eaten.  The  wood  makes 
excellent  torches. 

2.  BERCHEMIA,  Neck. 
Shrubs  or  woody  climbers,  unarmed,  with  foliaceous,  often  intra-axillary 
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stipules.  Leaves  alternate,  penniveined,  elegantly  marked  underneath 
with  parallel  nerves  diverging  from  the  midrib,  and  small  transverse 
veinlets.  Flowers  pentamerous.  Calyx-segments  linear  or  triangular,  de- 
ciduous. Style  simple ;  stigma  capitate,  more  or  less  2-  or  4-lobed.  Fruit 
a  small,  ovoid  or  oblong,  2-celled  berry  or  drupe,  on  the  persistent,  but 
not  enlarged,  base  of  the  calyx. 

Flowers  in  small,  axillary  or  terminal  clusters        .        .     1.  B.  lineata. 
Flowers  in  large,  terminal  panicles         .        .        .        .     2.  B.  floribunda. 

1.  B.  lineata,  DC. ;  Benth.  FL  Hong  Kong,  67. 

Leaves  small,  to  £  in.  long.  Flowers  2-4  together,  either  in  the  axils  of 
the  leaves,  or  a  few  clusters  together  at  the  ends  of  branches  above  the 
leaves.  Calyx-lobes  long-triangular;  petals  as  long  as  calyx,  linear, 
sheathing  and  surrounding  the  stamens.  Berry  blue,  cylindrical,  J  in. 
long. 

A  small  shrub,  with  grey  bark,  in  Waziristan  trans- Indus  at  7000  ft.,  and 
from  the  Indus  south-eastward  at  4000-5000  ft.,  in  Sikkim  at  8000-10,000  ft. 
Common  in  China.    FL  from  May-July,  the  berries  ripening  in  Sept. 

1.  B.  floribunda,  Brongn. — Syn.  Zizyphus  floribunda,  Wall,  in  Roxb. 
Fl.  Ind.,  ed.  Carey,  ii  368.     Vern.  Kala  lag,  Kamaon. 

A  large  shrub  or  small  tree,  erect  or  climbing,  with  leaves  2-3  in.  long, 
stipules  intra-axillary  bifid ;  flowers  3-10,  in  cymose  clusters,  arranged  in 
racemes  2-3  in.  long,  which  again  form  large,  terminal  panicles.  Berries 
cylindrical,  \-\  in.  long. 

N.W.  Himalaya  from  the  Jhelam  to  Sikkim,  Kasia  hills.  Fl.  June-July. 
Near  to,  if  not  identical  with,  B.  racemosa,  Sieb.,  from  China  and  Japan. 

3.  RHAMNTJS,  Linn. 

Shrubs  and  trees,  with  alternate,  petiolate  leaves,  penniveined,  or  with 
3  nerves  proceeding  from  base,  and  small  deciduous  stipules.  Flowers  often 
unisexual  Calyx  4-5-cleft,  the  segments  triangular  or  ovate,  deciduous, 
keeled  inside,  or  with  a  prominent  line.  Petals  4-5,  or  none.  Stamens  4- 
5,  with  short  filaments.  Disc  clothing  the  calyx-tube  ;  petals  and  stamens 
inserted  on  its  edge.  Ovary  free,  3-4-celied,  narrowed  into  a  3-4-cleft 
style ;  stigmata  papillose,  obtuse.  Fruit  an  oblong  or  globose  drupe  on  the 
persistent,  but  not  enlarged,  base  of  the  calyx,  with  2-4  1 -seeded  kernels. 
Seeds  with  a  fleshy  albumen;  cotyledons  flat  or  with  recurved  margins,- 
often  green;  radicle  short. 

Unarmed  ;  leaves  and  branches  alternate. 

Pubescent ;  flowers  in  axillary  sessile  cymes    .  I.  &  purpureus, 

Tomentose  ;  sessile  cymes  forming  interrupted  racemes  2.  R  triquetrus. 

Generally  spinescent. 

Leaves  and  branches  generally  opposite   .        .        .  8.  R,  virgatus. 

Leaves  and  branches  always  alternate      .        .        .  A.  R.  pereicus. 

1.  B.  purpureus,  Edgeworth.— Tab.  XVIII.— Trans.  Linn.  Soc.  xx. 
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44. — Vern.   Bat  mijal,  tunani  zandni  (tunani  maddni  (male)  is   Vibur- 
num/ceteris),  tadruy  tujidhi,  mimarari,  kunji,  chatemi,  Pb. 

Unarmed,  the  previous  year's  branchlets  purple,  young  parts  pubescent, 
Leaves  and  branchlets  always  alternate.  Leaves  membranous,  ovate  or 
ovate-lanceolate,  acuminate,  3-4  in.  long,  serrate,  with  6-10  prominent, 
parallel,  nearly  straight  lateral  nerves  on  either  side  of  midrib,  on  petioles 
£  in.  long  ;  stipules  linear,  early  deciduous,  and  leaving  broad  scars  at  the 
base  of  petiole.  Flowers  1-5,  mostly  pentamerous  and  bisexual,  in  axillary 
sessile  cymes;  flower-buds  ovoid.  Calyx  flat,  cup-shaped;  segments  trian- 
gular ;  petals  none.  Style  short,  3-cleft  nearly  to  the  base.  Drupe  pear- 
shaped,  J  in.  long ;  seeds  2-4. 

A  moderate-sized  tree  on  the  outer  Himalaya  ranges,  from  the  Indus  to"  the 
Sard  a  river,  between  4500  and  10,000  ft.,  usually  in  the  more  open  parts  of  the 
forests.  FL  in  May  and  June.  The  fruit  ripens  from  July-October.  The  small 
bitter  fruit  is  used  as  a  purgative  in  some  parts  of  the  hills. 

2.  E.  triquetrus,  Wall — Syn.  Ceanothuts  triquetra,  "Wall. ;  FL  Ind., 
ed.  Carey,  ii.  376 ;  C.  flavescens,  Royle.  Vern.  GiUde(i)  or  gudle^t), 
fagora>  gardfian,  phulla,  Pb. ;  Gogsa,  ghant,  ghont,  N.WJP. 

Unarmed  ;  leaves  and  branchlets  covered  with  short  tomentum,  always 
alternate.  Leaves  generally  yellow,  ovate-oblong,  acuminate,  3-5  in.  long, 
serrate,  on  petioles  f  in.  long,  with  6-10  prominent  parallel,  nearly  straight 
lateral  nerves  on  either  side  of  midrib;  stipules  subulate,  deciduous. 
Flowers  generally  pentamerous,  in  sessile,  5-20-flowered  cymes,  forming  in- 
terrupted racemes,  frequently  leaf-bearing  and  branched.  Flower-buds 
ovoicL  Calyx  turbinate,  segments  triangular.  Petals  short-clawed,  emar- 
ginate,  sheathing  the  stamens,  Style  3-4-cleft,  the  branches  cohering 
nearly  to  the  apex.  Durpe  3-lobed,  nearly  dry.  Seeds  on  the  back  (the 
side  of  the  raphe),  with  a  long,  broad,  open  groove. 

Not  uncommon  in  the  Salt  range  and  in  the  North- West  Himalaya,  between 
3000  and  6000  ft,  from  the  Jhelam  to  the  Sarda  river.  A  small  tree,  with  grey, 
brown,  or  blackish  purple  bark,  scabrous  with  elevated  specks.  FL  in  May  and 
June. 

3.  B.  ▼irgatus,  Roxb.  FL  Ind.  i.  604.— Syn.  R  hirmtus,  W.  &  A. 
Prodr.  165  ;  Wight  Ic.  t.  978.  Vern.  Phipni,  dadur,  tadru,  seta  pajja, 
kdnji,  mamral,  slwmfol,  reteon,  gogm9  sindrol,  mutni,  nior,  chatr,  rom€skj 
Pb. ;  Tsdpo,  mail,  Tibet,  Spiti ;  Chato,  chedwala,  chadua,  N.W.P. 

Branchlets  generally  spinescent,  young  parts  pubescent.  Leaves  and 
branchlets  generally  opposite.  Leaves  frequently  fascicled  on  short 
undeveloj)ed  branchlets ;  lanceolate,  ovate-lanceolate,  ovate  or  obovate. 
acuminate,  1-4  in.  long,  narrowed  into  petiole  |-£  in.  long,  serrate  or 
crenate,  with  3-6  arcuate  and  converging  lateral  nerves  on  either  side  of 
midrib,  the  lower  pair  from  near  the  base  of  leaf.  Flowers  greenish  on 
slender  pedicels,  4-5-merous,  crowded  in  the  axils  of  fascicled  leaves,  or 
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at  the  base  of  branchlets.  Flower-buds  ovate-lanceolate  ;  calyx-tube  cam- 
panulate  or  turbinate ;  petals  minute  linear  or  spathulate  ;  style  filiform, 
2-4-cleft,  the  branches  recurved.  Drupes  2-3-celled  ;  seeds  grooved,  groove 
narrow,  nearly  closed. 

Trans-Indus  territory,  chiefly  on  and  near  the  base  of  the  hills.  Himalaya,  - 
from  2400-7000,  at  times  to  9500  ft.,  from  the  Indus  to  Bhutan,  Nilgiris,  and 
other  hills  near  the  Western  Ghats,  also  in  China.  The  leaves  fall  early,  the 
fresh  foliage  appearing  in  May  and  June,  often  after  the  flowers.  FL  more 
or  less  at  all  seasons,  but  usually  April-June,  the  fruit  ripening  from  October 
during  the  cold  season. 

A  large  shrub,  or  a  small  tree,  15-20  ft.  high,  with  much-ramified  branches, 
long  and  straignt  branchlets,  forming  a  dense  rounded  crown.  Bark  finely 
variegated,  smooth  with  slight  longitudinal  wrinkles,  the  shining  epidermis  often 
peeling  off.  Heartwood  distinct,  of  a  bright  red-brown  or  chocolate  colour, 
strong,  hard,  and  heavy.  The  fruit  is  bitter,  emetic  and  purgative,  given  (trans- 
Indus)  in  affections  of  the  ppleen. 

This  species  is  closely  allied  to  R.  ccUharticus,  L.,  the  common  Buckthorn  of 
England,  which  is  found  nearly  all  over  Europe,  and  occurs  in  North  Africa  and 
Siberia.  The  only  points  of  difference  seem  to  be  that  the  leaves  of  R.  ccUhar- 
ticus frequently  have  a  cordate  base,  and  that  the  drupe  is  frequently  4-seeded. 

4.  B.  persicua,  Boissier  FL  Orient,  ii.  17. — Vern.  Sherawane,  vnirak, 
Afg. ;  Kukei,  7iar,  nihki  kander  (small  thorn),  jalidar,  kuchni,  Pb. 

Spinescent  or  unarmed  *  leaves  and  branches  alternate.  Leaves  coria- 
ceous, ovate  obovate  or  oblong,  ahort-petiolate,  entire  or  serrate,  pubes- 
cent or  short-tomentose,  lateral  nerves  2-5,  not  prominent.  Flowers 
axillary,  tetramerous,  dioecious,  on  short  pedicels ;  petals  small,  linear ; 
style  2-4-cleft  at  the  top.  Drupe  supported  by  the  flat  circular  base  of 
calyx ;  seeds  with  a  shining  testa,  grooved  on  the  back  with  a  wide  open 
groove,  the  edges  of  it  thickened  and  bent  inward  at  the  top. 

Persia.  Beluchistan.  Eastern  flank  of  the  Suliman  range,  the  Salt  range,  and 
outer  Himalaya,  from  the  Indus  to  the  Chenab,  at  an  elevation  from  2000-5000 
ft.  .  (A  variety — or  distinct  species — is  a  small  depressed  spinescent  shrub,  in  the 
arid  Tibetan  tract  of  the  Himalaya  between  9000  and  14,000  ft.  Nubra,  Ladak, 
Upper  Chenab  and  Sutlej  basin,  and  Upper  Kamaon.)  Nearly  leafless  for  some 
months  ;  the  fresh  foliage  issues  about  April  and  May.  Flowers  at  all  seasons, 
frequently  before  the  leaves  come  out  The  fruit  ripens  about  November,  is 
sweet  and  edible,  but  emetic.  Trans-Indus  it  is  boiled  for  two  days,  and 
administered  in  affections  of  the  spleen. 

In  the  plains  and  lower  hills,  in  arid  rocky  places,  grows  to  a  small  tree  20  ft 
high,  with  a  short,  erect  trunk,  and  a  rounded  crown  of  stiff  divergent  branches. 
Bark  yellowish  or  dark  cinereous,  smooth,  at  times  with  a  whitish,  shining,  thin, 
exfoliating  epidermis. 

This  species  is  closely  allied  to  R.  oleoides,  L.,  a  small  spinescent  shrub  com- 
mon in  South  Europe  and  North  Africa.  The  main  difference  is  thai  oleoides  is 
always  glabrous,  and  that  the  leaves  are  1 -nerved,  with  reticulate  veins.  There 
is  also  some  affinity  to  R.  spathulcefolius,  Fisch.  et  Mey.,  from  the  Caucasian 
provinces. 

Another  species,  R.  procumbent,  Edgew.  Trans.  Linn.  Soc.  xx.  43,  a  small 
prostrate  shrub,  with  coriaceous  elliptic- lanceolate,  sharp-serrate  leaves,  and 
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persistent  stipules,  axillary,  solitary,  pentamerous  flowers  without  petals,  on 
slender  pedicels,  is  found  between  7000  and  8000  ft.  about  Simla,  on  the  Deoban 
range,  and  in  Kamaon. 

4.  HOVENIA,  Thunb. 

A  tree,  unarmed  ;  leaves  alternate,  without  stipules.  Flowers  in  axil- 
lary pedunculate  cymes,  pentamerous,  bisexual.  Calyx  broad-obconical ; 
segments  ovate,  thick,  with  an  elevated  median  line  inside,  deciduous  after 
flowering.  Petals  shortly  unguiculate,  obovate-spathulate.  Stamens  op- 
posite to  petals  on  the  edge  of  disc;  anthers  attached  at  the  back,  2-celled, 
bursting  longitudinally.  Disc  fleshy,  coating  the  calyx-tube,  surrounding 
the  ovary,  densely  woolly.  Ovary  3-celled,  with  an  erect  ovule  in  each 
cell,  narrowed  into  3  erect  styles,  more  or  less  coherent.  Drupe  nearly  dry, 
3-celled,  3-seeded ;  endocarp  thin,  crustaceous,  brittle.  Seeds  with  a  hard, 
shining,  dark  olive  green,  thick  testa,  a  fleshy  albumen,  a  straight  embryo, 
with  flat  foliaceous,  orbicular  cotyledons. 

1.  H.  dulcis,  Thunb. ;  Siebold  et  Zuccarini,  Flora  Japonica,  t  73,  74  ; 
Roxb.  EL  Ind.  i.  630.— Vern.  Chamhun,  EavL  Pb. 

Pubescent ;  leaves  alternate,  deciduous,  petiolate,  ovate,  long-acuminate, 
serrate,  with  3-5  lateral,  often  alternate  nerves  on  either  side  of  midrib, 
the  lowest  pair  proceeding  from  the  base.  Flowers  white.  The  ramifica- 
tions of  cymes  and  fruit-stalks  swell  into  an  irregularly  and  unevenly 
oblong  fleshy  mass,  much  and  variously  bent,  sweet-aromatic,  the  pedicels 
remaining  dry  and  slender. 

Commonlv  cultivated  in  Nepal,  Sikkim,  Bhutan,  Assam,  China,  and  Japan, 
also  here  and  there  in  Kamaon,  and  (rarely)  in  the  Pan  jab  Himalaya  (a  few  miles 
north  of  Chamba,  at  4000  ft.,  and,  according  to  Falconer,  but  not  found  since, 
in  Hazara).  Wallich  considered  the  tree  indigenous  in  Nepal,  and  Royle  states 
that  it  certainly  is  wild  at  6500  ft.  in  forests  near  Mussoori  ;  but  Buchanan  (in 
1802)  wrote  from  Katmandu  that  the  tree  was  originally  brought  from  China, 
or  some  country  subject  to  China.  Grows  to  be  a  moderate-sized  tree,  30  ft. 
high,  with  an  erect,  straight  stem,  attaining  a  large  girth,  and  a  large  broad, 
rounded  crown.  FL  April- May ;  the  fruit  ripens  m  July.  The  wood  is  light- 
coloured,  coarse  and  open-grained.  The  tree  is  cultivated  on  account  of  its 
fruit,  which  has  a  pleasant  flavour,  like  that  of  a  Bergamot  pear. 

5.  SAGEBETIA,  Brongniart 

Unarmed  or  spinescent  shrubs,  with  leaves  and  angular  branches 
generally  opposite,  or  the  upper  alternate,  penniveined  leaves  and 
small  deciduous  stipules.  Flowers  small,  pentamerous,  bisexual,  in  small 
sessile  clusters,  supported  by  bracts,  in  terminal  or  axillary  panicles. 
Calyx  flat;  segments  keeled  inside,  persistent.  Disc  lining  the  calyx,  up- 
per part  free,  thick,  fleshy,  annular  or  cup-shaped.  Petals  and  stamens 
inserted  on  the  calyx.  Petals  short-clawed.  Ovary  3-celled,  narrowed 
into  3  short  coherent  styles.  Fruit  a  drupe  with  3  coriaceous,  indehiscent 
kernels.  Seeds  completely  filling  the  kernels,  with  a  straight  embryo, 
cotyledons  foliaceous,  enclosed  by  a  thin  fleshy  albumen. 
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Leaves  acuminate  ;  lateral  nerves  4-8  pair   .  1.  S.  oppositifolia. 

Leaves  acute  or  obtuse  ;  lateral  nerves  2-4  pair. 

Under  side  of  leaves  covered  with  a  dense  white 
woolly  tomentum 2.  S.  Brandretkiana. 

Under  side  of  full-grown  leaves  glabrous  .        .        8.  S.  theesans. 

1.  S.  oppositifolia,  Brongn.  —  Syn.  Zizyphus  oppositifolia,  Wall,  in 
Koxb.  FL  Ind.,  ed.  Carey,  ii.  370.  Vern.  Kanak,  cpdarddk  (jackal's  vine), 
drdnge,  girthan,  Pb. ;  Aglaia,  Kamaon. 

Armed  with  short  spinescent  branchlets.  Leaves  short-petiolate,  silky- 
tomentose  when  young,  glabrous  afterwards,  coriaceous,  ovate-oblong,  acu- 
minate, serrate,  2-4  in.  long,  with  4-8  pairs  of  lateral,  arcuate  nerves. 
Flowers  in  terminal  panicles  and  lateral  racemes,  ramifications  covered 
with  short  pubescence.  Bracts  3-10  under  each  cluster,  ovate,  brown,  cili- 
ate.  Calyx-lobes  brown,  persistent.  Drupe  turbinate,  not  lobed,  £  in. 
long,  black  when  ripe. 

Common  in  the  North-West  Himalaya,  alt.  2000-6000  ft. ;  from  the  Indus 
to  Bhutan,  also  in  the  Konkan  and  on  the  Nilgiris.  FL  at  various  seasons, 
chiefly  in  autumn ;  the  fruit,  which  is  sweetish  and  edible,  ripens  in  spring 
and  summer.  A  large  shrub  or  small  tree,  branches  often  climbing,  angular, 
pubescent.  Bark  of  stem  and  larger  branches  cinereous,  often  white  speckled 
and  fairly  smooth. 

2.  8.  Brandrethiana,  Aitchison;  Linn.  Journ.  viii.  62;  Boissier  FL 
Orient.  iL  22. — Vern.  Momanna,  maimuna,  numdni,  Afg. ;  Ganger, 
Kanger,  goher,  koher,  Pb. 

Armed  witb  numerous  spinescent  branchlets ;  under  side  of  leaves, 
young  branches,  and  ramifications  of  inflorescence  covered  with  a  dense 
white  woolly  tomentum.  Leaves  on  short  petioles,  elliptical,  1  in.  long, 
entire  or  slightly  dentate,  glabrous  above,  lateral  nerves  2-4  pair.  Flower- 
panicles  terminal  and  axillary.  Bracts  small,  brown,  ovate.  Drupe  ovoid, 
obtuse,  trisulcate,  size  of  a  small  pea  or  black  currant,  succulent,  with 
raised  longitudinal  nerves,  black  when  ripe. 

Abundant  on  the  east  side  of  the  Suliman  range,  in  the  Salt  range,  and  at 
places  in  the  outer  N.W.  Himalaya,  between  the  Indus  and  Jhelam  ;  also  in 
Afghanistan,  Beluchistan,  and  Muscat.  FL  usually  from  January- April,  the 
fruit  ripening  about  May.  A  shrub,  at  most  10-12  ft  high,  branches  stiff,  diver- 
gent ;  the  younger  decussate,  and  often  spinescent.  Bark  of  larger  branches 
glabrate,  with  a  thin,  white,  shining  epidermis,  exfoliating  while  young.  The 
foliage  easily  distinguished  by  the  dark  green  upoer-  and  white  tomentose  un- 
der side  of  the  leaves.  The  fruit  is  sweetish,  ana  is  a  great  favourite  with  the 
Afghans  ;  it  is  sold  in  bazaars  of  the  frontier  districts,  and  in  some  places  a  con- 
diment is  made  of  it. 

3.  8.  theesans,  Brongn. ;  Benth.  FL  Hong  Kong,  68.— Vern.  Drangu, 
ankol,  kairii,  karur9  phomphli,  kanda,  briitkol,  chaunsh,  katrain,  thum, 
Jcum,  Pb. 
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Branchlets  often  spinescent,  glabrous,  or  young  parts  pubescent.  Leaves 
short-pet ioled,  elliptic  or  ovate,  more  or  less  distinctly  serrate,  1-1  \  in- 
long,  with  3  or  4  pairs  of  distant  lateral  nerves,  glabrous,  shining  on  both 
sides,  pale  beneath.  Flowers  in  terminal  and  lateral  panicles.  Bracts 
brown,  ovate.  Fruit  globular,  the  size  of  a  small  pea,  irregularly  rugose, 
dark  brown  when  ripe. 

Common  in  places  on  the  eastern  flank  of  the  Suliman  range,  at  between 
2000  and  8000  ft.;  in  the  Salt  ranee,  and  in  the  North-West  Himalaya,  between 
3000  and  8000  ft.,  from  the  Jhelam  to  the  Sarda  ;  also  in  China  and  Japan. 
Fl.  August-November.  A  small  shrub  6-8  ft.  high ;  the  bark  of  older  branches 
grey  or  brown,  with  small  white  lenticels  and  shallow  longitudinal  furrows. 
The  fruit  is  eaten  in  parts  of  the  Himalaya,  and  in  China.  The  leaves  are 
used  as  tea  by  the  poorer  classes  in  China. 

6.  VENTII.AGO,  Gkertn. 

Climbing,  unarmed  shrubs,  with  alternate,  simple,  petiolate  leaves. 
Flowers  small,  pentamerous,  bisexual,  in  terminal  or  axillary  panicles. 
Calyx-segments  keeled  inside.  Petals  hooded,  deflexed.  Stamens 
adnate  to  the'  base  of  the  petals.  Disc  pentagonal,  margin  free.  Ovary 
immersed  in  the  disc,  2-celled  ;  style  very  short  Fruit  a  subglobose  nut* 
prolonged  into  an  apical,  linear,  coriaceous  wing,  1-celled,  1 -seeded.  Seed 
subglobose,  exalbuminou8,  with  a  membranous  testa ;  cotyledons  thick, 
fleshy ;  radicle  inferior,  very  short 

Lower  half  of  fruit  enclosed  in  the  cup-shaped  calyx      .     1.  V,  ccUyculata, 
Remains  of  calyx  forming  a  flat  disc  at  the  base  of  fruit   2.  V.  madcraspatana, 

1.  V.  calycnlata,  Tulasne. — Syn.  V.  maderaspatana  ;  Roxb.  Cor.  PL 
t.  76 ;  Fl.  Ind.  i.  629.    Vern.  Papri,  C.P. ;  Rabat-pita,  kala  lag,  Kamaon. 

A  large  climbing  shrub,  with  woody  tendrils  ;  branchlets,  petioles,  the 
younger  leaves,  and  inflorescence  pubescent  Leaves  glabrate,  subcoria- 
ceous,  elliptic-oblong  from  an  oblique  base,  acuminate,  irregularly  dentate 
or  entire ;  main  lateral  nerves  6-8  on  either  side  of  midrib,  arcuate,  anas- 
tomosing by  numerous  fine  parallel  and  distinct  intramarginal  veins; 
blade  3-4  in. ;  petiole  less  than  J  in.  long.  Flowers  numerous,  small, 
greenish,  with  a  strong  and  offensive  smell,  in  long,  terminal,  leafless 
panicles.  Nut  subglobose,  J  in.  diam.,  girt  about  the  middle  by  the 
rim  of  the  adnate  calyx  ;  wing  linear,  2£  in.  long,  pubescent,  terminated 
by  the  remains  of  the  bifid  style. 

Bengal,  Central  India,  Western  Ghats,  Oudh  forests,  Rohilkhand,  and  sub- 
Himalayan  tract  to  the  Jumna — climbing  to  the  top  of  the  tallest  trees.  FL 
March.    Seed  ripens  May. 

V.  Bombaiensis,  Dalzell  Bomb.  FL  48,  probably  belongs  to  this  species. 

2.  V.  maderaspatana,  Gaertner;  Wight  Ic  t.  163;  W.  &  A-  Prodr. 
164. — Vern.  Lohandi,  kanwail,  Bomb. 

A  large  climbing  shrub ;  leaves  ovate,  acuminate,  coriaceous,  shining, 
pubescent  while  young.     Nut  globose,  J  in.  diain.,  the  remains  of  calyx 
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forming  a  flat  disc  at  the  base;   wing  linear,  1-2  in.  long,  glabrous, 
shining. 

South  India,  Ceylon,  Burma,  Ind.  Archipelago.  Fl.  OS.  Cordage  made  of  the 
bark.  The  root  of  this  or  the  preceding  species  is  collected  and  used  as  a  red  dye 
in  Mysore,  Salem,  and  Bellary  (vern.  Fopli-chukay,  Mysore),  Buchanan  i  168. 

Order  XXVL   AMPELIDEJE. 

Shrubs,  eTect  or  climbing ;  leaves  alternate,  petiolate,  simple  or  com- 
pound. Flowers  regular,;  small,  in  cymose  panicles,  racemes  or  spikes, 
terminal  or  leaf-opposed.  Calyx  small,  entire,  4-5-dentate  or  -lobed. 
Petals  4  or  5,  hypogynous,  small,  valvate  in  the  bud,  distinct  or  cohering 
at  the  base  or  at  the  top.  Stamens  as  many  as  and  opposite  to  the  petals, 
hypogynous,  free  and  distinct  or  monadelphous.  Ovary  2-6-celled, 
with  2  erect  collateral  ovules,  or  a  single  ovule  in  each  cell.  Style  simple, 
often  yejtj  short,  or  stigma  sessile.  Fruit  a  berry,  with  1  or  few  bony 
seeds.  Embryo  very  small,  in  the  base  of  a  copious  albumen. — Gen. 
PL  i.  386 ;  Royle  I1L  144;  Wight  HI.  i.  149. 

Woody  or  herbaceous  climbers ;  filaments  free ;  ovary  2-celled  .     1.  Vms. 

Erect  shrubs  or  large  herbs ;  filaments  united  in  a  tube ;  ovary  8-6  celled     2.  Leea. 

1.  VTTIS,  Linn. 
Vines,  branchlets  tumid  at  the  nodes.  Tendrils  and  peduncles  generally 
leaf-opposed,  tendrils  rarely  wanting.  Leaves  alternate,  or  the  lowest 
opposite,  entire  palmately  lobed  or  compound ;  leaflets  pedate,  ternate,  or 
quinate.  Stipules  membranous,  deciduous.  Flowers  numerous,  cymose. 
Inside  of  calyx  filled  with  a  fleshy  torus,  which  expands  around  the  base 
of  the  ovary  into  a  4-5-lobed  hypogynous  disc.  Petals  5  or  4,  inserted 
under  the  edge  of  the  disc,  their  summits  frequently  induplicate  and 
slightly  cohering,  when  the  whole  corolla,  lifted  up  by  the  stamens, 
separates  from  the  base,  and  falls  away  together ;  sometimes  expanding  in 
the  ordinary  way,  early  deciduous.  Stamens  free,  inserted  with  the  petals ; 
filaments  distinct ;  anthers  cordate-ovate,  fixed  near  the  middle,  2-celled, 
the  cells  opening  longitudinally.  Ovary  sessile,  2-celled,  its  base  sur- 
rounded by  the  fleshy  disc.  Fruit  a  2-celled  (or  by  abortion  1 -celled) 
globular  berry,  the  cells  2-seeded,  or  by  abortion  1 -seeded.  Seeds  obo- 
void,  the  membranous  testa  covering  a  thick,  bony,  inner  integument. 
Albumen  cartilaginous-fleshy. 

Numerous  climbers  in  the  Indian  forest  belong  to  this  genus.    It  must  here 
suffice  to  enumerate  a  few  of  the  larger  ones  in  North  and  Central  India.    Few 
Indian  genera  demand  more  study  on  the  spot,  and  the  following  arrangement 
is  by  no  means  satisfactory : — 
Leaves  simple  ;  fl.  pentamerous,  in  thyreoid  panicles. 
Branches  glabrous  or  with  deciduous  tomentum ;  leaves 
suborbicular. 
Panicles   leaf-opposed,    occasionally   cirrhiferous ;    fl. 

green  ;  petals  cohering 1.    V.  vinifera. 

Panicles  on  leaf-opposed  tendrils ;  fl.  deep  reddish  brown ; 

petals  distinct 2.    V,  laiifolia. 

Branches  glabrous  ;  leaves  ovate,  longer  than  broad  3.   V.  parvifolia. 
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Branches  densely  tomentose. 

Flowers  in  large  compound  panicles ;  petals  connate     .  4.  V.  lanaia. 

Flowers  in  compact  cylindrical  racemes  ;  petals  distinct  5.  V.  indica. 

Leaves  simple ;  fl.  tetramerous,  in  dichotomons  cymes          .  6.  V.  adnata. 

Leaves  simple  ;  stems  fleshy,  quadrangular ;  fl.  tetramerous  7.  V.  quadrangularis. 
Leaves  trifoiiolate. 

Flowers  pontamerous 8.  V.  himalayana. 

Flowers  tetramerous,  in  leaf-opposed  cymes  ;  leaves  rough  9.  V.  carnoaa. 

Flowers  tetramerous,  in  axillary  cymes  ;  leaves  glabrous  .10.  V.  lanccolaria. 

1.  V.  vinifera,  Linn. ;  W.  &  A.  Prodr.  130.  The  grape  vine.— Sans. 
Drakslia;.  Arab.  Ainab ;  Pers.  Angur.  Vern.  Dakli,  dakki,  drakslia, 
angur.     Local,  Ldnang  (fruit,  dakhang),  Kunawar. 

A  large  woody  climber,  with  long,  bifid  tendrils.  Leaves  glabrous 
above,  clothed  beneath  with  grey,  floccose,  deciduous  tomentum,  suborbi- 
cular  with  cordate  base,  more  or  less  deeply  5-lobed,  edge  cut  into  large,  un- 
equal, acute  teeth ;  basal  nerves  5,  the  midrib  with  4^5  pair  of  prominent 
main  lateral  nerves.  Petiole  generally  shorter  than  leaf,  but  longer  than 
half  its  length.  Flowers  green,  fragrant,  pentamerous,  on  slender  pedicels 
longer  than  flower,  in  umbelliform  cymes,  which  form  large  pyramidal 
compound  panicles,  one  of  the  lower  branches  of  the  inflorescence  sometimes 
terminating  in  a  short  tendril.  Bracts  oblong,  early  deciduous.  Petals 
oblong,  cohering  at  the  top,  separating  from  the  base,  and  raised  by  the 
development  of  the  stamens. 

Indigenous  in  Armenia,  the  Caucasus,  other  parts  of  Western  Asia,  and 
probably  also  in  Bulgaria,  Thracia,  and  Greece,  where  the  vine  is  found  as  a 
large  woody  climber  on  Ostrya,  Fraxmus,  Platanus,  and  other  trees,  in 
shady  forests  and  moist  valleys.  In  the  N.W.  Himalaya,  also,  the  vine  is 
often  found  apparently  wild,  but  it  is  not  always  easy  to  distinguish  it  from 
some  of  the  other  species  (Thorns.  West.  Him.  348).  The  native  country  of 
the  vine  cannot  precisely  be  denned,  for  whenever  cultivated  under  favourable 
climatic  conditions,  it  spreads  readily.  So  much,  however,  is  certain,  that  its 
cultivation,  both  in  Syria  and  Greece,  is  as  old  as  the  oldest  historical  records 
which  we  possess  of  those  countries ;  that  Greek  colonists  and  traders  imported 
it  into  Italy  at  an  early  age  (aW,  vinum) ;  that  from  Western  Asia  and  South- 
Eastern  Europe  its  cultivation  has  gradually  spread  over  the  rest  of  Europe  ; 
and  that  from  Europe  it  has  been  introduced  to  the  Cape,  temperate  Australia, 
and  North  America. 

The  present  northern  limit  of  vineyards  on  a  large  scale  is  at  47°  30*  N. 
lat.  in  the  Bretagne,  and  thence  runs  eastward,  slightly  tending  towards  the 
north,  crossing  the  Rhine  at  lat.  50°  45',  and  attaining  its  northernmost 
point  in  Silesia  at  lat.  61°  55'.— (Grisebach,  Vegetation  der  Erde,  L  126.) 
The  comparison  of  this  line  with  the  lines  of  equal  temperature  during  the 
different  seasons,  shows  that  it  is  the  want  of  sufficient  summer-heat  which 
prevents  its  profitable  cultivation  further  north  in  Western  Europe.  In  the 
middle  ages,  however,  there  were  vineyards  in  the  south  of  England,  and  not 
far  from  the  Baltic.  In  India,  extensive  vineyards  were  formerly  in  Kunawar, 
from  Jani  to  Sangnam  (between  5500  and  9000  ft.),  and  in  some  of  the  other  in- 
ner and  drier  valleys  of  the  N.W.  Himalaya  But  the  vine  disease  broke  out  in 
these  secluded  valleys  (between  1855  and  I860),  and  since  then  the  cultivation 
has  greatly  diminished.  Excellent  grapes  are  grown  in  Kashmir,  the  plains  of 
North- West  India,  the  Dekkan,  and  in  other  parts  of  India,  but  not  in  tne  moist 
tropical  climate  of  the  western  coast  below  Gnat,  and  of  the  Burma  coast  Nor 
does  the  grape  vine  bear  well  in  Lower  BengaL    In  the  Himalaya  the  grape 
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ripens  in  September,  in  the  plains  of  the  North- West  in  June,  and  in  the  Dekkan 
in  March.  In  the  Mauritius  the  vine  flowers  twice,  in  Apr.  and  Sept.  (Bojer, 
Hort.  Maur.  60).  The  wood  of  the  vine  is  remarkable  by  its  numerous  large 
medullary  rays  and  exceedingly  numerous  pores,  giving  it  the  appearance  of  a 
sieve.  In  spring  it  yields  an  abundance  of  clear  watery  sap,  which  rises  with 
great  force,  and  several  Indian  species  do  the  same. 

2.  V.  latifolia,  Koxb.  FL  Ind.  L  661;  W.  &  A.  Prodr.  130.— Syn. 
Cissu8  latifolia,  Vahl ;  Dalzell  &  Gibson,  Bomb.  Fl.  39. 

A  large  herbaceous  climber,  from  a  perennial  root-stock.  Tendrils  long, 
bifid,  often  flower-bearing.  Leaves  tomentose  beneath,  suborbicular,  with 
cordate  base,  angled  or  slightly  5-lobed,  lobes  dentate ;  basal  nerves  5  ;  the 
midrib  with  3-5  pair  of  prominent  main  lateral  nerves.  Petioles  shorter 
than  leaf.  Flowers  pentamerous,  deep  reddish  brown,  on  short  thick 
pedicels,  in  compound  pyramidal  panicles  1-4  in.  long,  issuing  from  the 
middle  of  the  tendril  before  it  divides ;  petals  distinct.  Ovary  10-fur- 
rowed  at  the  apex.     Berry  black. 

Plains  of  North-West  India,  Sub-Himalayan  tract  (Sewaliks  and  Bhabar),  as 
far  as  the  Sutlej.  Satpura  range.  The  Konkan.  Also  in  Bengal  and  South 
India.  FL  May-July.  Madden,  Journ.  As.  Soc.  xvii.  pt  L  379,  notices  V.  lati- 
folia as  "  an  immense  climber,  with  cable-like  stems,  sometimes  2  ft.  in  diam." 
Vera.  Pan  lagula,  Bhaim-amli,  Kamaon.  Is  this  another  species  ?  (perhaps 
adnata.) 

3.  V.  parvifolia,  Roxb.  Fl.  Ind.  i.  662.     Vern.  Berain,  Kamaon. 

A  slender  vine,  stem  and  old  branches  ligneous,  branchlets  glabrous. 
Tendrils  bifid.  Leaves  glabrous,  2-3  in.  long,  1-2  in.  broad,  ovate,  acu- 
minate, dentate  or  serrate,  often  more  or  less  deeply  3-lobed ;  basal  nerves 
5,  midrib  with  2-3  pair  of  main  lateral  nerves.  Flowers  minute,  green, 
pentamerous,  on  long  slender  pedicels,  umbellate,  the  umbels  arranged 
in  a  panicle,  1-2  in.  longj  leaf-opposed,  or  inserted  on  a  tendril.  Petals 
cohering  at  the  apex. 

Sub-Himalayan  tract,  and  outer  ranges  from  Kashmir  to  Bengal,  ascending 
to  6000  ft    FL  April,  May. 

4.  V.  lanata,  Roxb.  FL  Ind.  i.  660;  W.  <fc  A.  Prodr.  131.  Vern. 
Purain,  Kamaon. 

Woody,  climbing  over  high  trees;  branches,  petioles,  and  peduncles 
woolly.  Leaves  ovate,  from  a  flat  or  cordate  base,  acuminate,  about  4  in. 
long,  3  in.  broad,  dentate,  angled  or  indistinctly  3-lobed,  densely  clothed 
beneath  with  rusty  or  reddish  soft  tomentum.  Flowers  small,  green- 
ish, pentamerous,  umbellate,  on  slender  pedicels,  in  large  compound  leaf- 
opposed  panicles,  one  of  the  lower  branches  often  terminating  in  a  tendril. 
Petals  pale  yellow,  cohering  at  the  apex.  Fruit  globose,  the  size  of  a  pea, 
1 -seeded. 

South  India,  Bengal,  Sub-Himalayan  tract,  as  far  north  as  Hazara,  ascending 
to  6000  ft.  FL  April,  May.  The  stem  yields  an  abundance  of  sap  in  Spring. 
(Madden.) 

T.  ruqosa,  Wall.  Roxb.  FL  Ind.  ed.  Carey,  ii.  480.— Vern.  Asoja  pahar- 
phuta  (the  mountain-splitter),  creeps  over  crags  and  rocks  in  Kamaon  at  from 
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5000  to  6500  ft.  ^Madden  Journ.  As.  Soc.  voL  xvii.  pt.  L  417),  and  resembles 
V.  lanata,  but  differs  by  larger  leaves  6-12  in.  long,  deep  red  flowers,  the  petals 
distinct,  not  cohering.  Fl.  July.  Grapes  edible,  ripen  Sept-Oct  (whence  the 
first  vern.  name).    In  W.  &  A.  Prodr.,  tl^is  sp.  is  united  with  P.  lanata. 

5.  V.  indica,  Linn. ;  Eoxb.  Fl.  Ind.  L  660;  W.  &  A.  Prodr.  131. 

A  large  climber ;  branches  petioles  and  peduncles  villose ;  leaves  hard, 
firm,  broad-ovate,  3-6  in.  long,  and  of  equal  breadth,  with  a  deep-cordate 
base,  not  lobed  or  angled,  but  large-  and  shallow-crenate,  the  nerves  ter- 
minating in  hard  glandular  teeth;  under  side  rusty-tomentose,  upper  floc- 
cose,  at  length  glabrous.  Flowers  minute,  pentamerous,  yellowish  green 
or  greenish  purple,  on  slender  pedicels,  umbels  sessile  along  the  rachis  of 
a  short  compact  cylindrical  raceme,  inserted  about  the  middle  of  a  long 
bifid  tendril.     Petals  distinct ;  fruit  globose,  1-2-seeded. 

South  and  probably  Central  India.    Bengal.    FL  March,  April. 

6.  V.  adnata,  WalL ;  W.  &  A.  Prodr.  126.— Syn.  Cissus  adnata,  Roxb. 
FL  Ind.  i.  405 ;  Wight  Ic.  t  144. 

A  large  woody  climber,  young  parts  densely  pubescent.  Leaves  broad- 
ovate  from  cordate  base,  acuminate,  angled,  and  sharp-dentate.  Flowers 
tetramerous,  greenish  yellow,  in  rounded  leaf-opposed  cymes ;  petals  dis- 
tinct.    Berry  black  when  ripe. 

Sub-Himalayan  tract.  Oudh  forests,  Satpura  range.  Bengal,  South  India. 
Fl.  April-June.  C.  rosea,  Boyle  I1L  t.  26,  is  nearly  allied  to  this,  but  has  pink 
flowers  and  larger  leaves.    Sewalik  and  Bhabar,  Jumna  to  Sarda. 

7.  V.  quadrangularis,  Wall. ;  W.  &  A.  Prodr.  125 ;  Wight  Ic.  t.  51.— 
Syn.  Gissvs  quadrangularis,  Roxb.  FL  Ind.  i.  407.   Vern.  Harjora,  Beng. 

A  perennial  climber ;  stems  and  branches  dichotomous,  succulent,  quad- 
rangular, constricted  at  the  nodes,  the  angles  winged.  Leaves  fleshy,  vary- 
ing from  ovate  and  entire  to  cordate  and  deeply  3-lobed.  Tendrils  long, 
generally  simple,  leaf-opposed.  Flowers  tetramerous,  pink  and  white,  in 
umbelliform  cymes,  on  short,  leaf-opposed  peduncles.  Petals  distinct 
Berry  globose,  size  of  a  small  pea,  red,  1 -seeded. 

Common  throughout  tropical  and  subtropical  India.  FL  R.S.,  fr.  C.S.  Ber- 
ries very  acid,  leaves  and  tender  shoots  eaten.  Dalzell,  Bombay  FL  40,  calls  this 
Cissifs  edulis,  and  a  nearly  allied  species  without  wings  in  Quzerat  (vern. 
Harsanker),  he  calls  Vissus  quadrangularis,  Linn. 

8.  V.  himalayana. — Syn.  Ampelopnw  himalayana,  Royle  HL  149. 
Vern.  Ghappar  tang,  Kamaon. 

A  large  soft-wooded  climber  or  scrambling  shrub ;  glabrous,  or  youngest 
shoots  slightly  pubescent.  Leaves  trifoliolate,  smooth,  shining ;  leaflets 
equally  stalked,  acuminate,  sharp -serrate  or  dentate  with  cuspidate  teeth, 
the  terminal  leaflet  ovate  or  obovate ;  main  lateral  nerves  6-10  pair,  the 
two  lateral  leaflets  very  unequal-sided,  falcate,  or  semicordate,  all  reticulate 
beneath  with  prominent  veins.  Stipules  oblong,  early  deciduous.  Flowers 
yellowish  green,  pentamerous,  in  compound,  trichotomous,  leaf-opposed, 
spreading  cymes.  Peduncles  as  long  as,  or  shorter  than,  petiole  of  the 
opposite  leaf. 


Digitized  by  LjOOQIC 


Vitis.]  XXVI.   AMPELIDEJE.  101 

Himalaya,  3000-9000  ft.  (in  Sikkim,  to  11,000  ft),  from  Kashmir  to  Assam 
Kasia  hills,  Pulney  hills,  Burma.    Fl.  April,  May.    Hardy  in  England. 

9.  V.  carnosa,  Wall ;  W.  &  A.  Prodr.  127. — Syn.  Gisms  carnosa,  Roxb. 
FL  Ind.  409. 

A  large  climber,  with  herbaceous  compressed  stem,  from  a  perennial  root- 
stock.  Young  parts  clothed  with  short  pubescence.  Leaves  trifoliolate, 
rough ;  leaflets  ovate  or  elliptic,  the  two  lateral  short-stalked,  nearly  ses- 
sile, often  oblique,  crenate-serrate,  main  lateral  nerves  4-6  pair ;  stipules 
oblong.  Flowers  tetramerous,  greenish  white,  in  trichotomous,  compound, 
leaf-opposed  cymes ;  peduncles  generally  longer  than  common  petiole  of 
the  opposite  leaf.     Petals  distinct.     Berries  black,  2-4-seeded. 

Common  in  hedges  and  forests  in  most  parts  of  India  and  Burma,  as  far  north 
as  the  Salt  range  and  the  Indus  in  the  Panjab.    Fl.  July,  Aug. 

10.  V.  lanceolaria,  WalL ;  W.  &  A.  Prodr.  128.— Syn.  Cissus  lanceo- 
laria,  Roxb.  FL  Ind.  L  412. 

A  large,  evergreen,  climbing  shrub,  glabrous,  only  inflorescence  pu- 
bescent Stems  woody,  with  rough  often  muricated  bark ;  tendrils  leaf- 
opposed.  Leaves  trifoliolate,  coriaceous ;  leaflets  ovate  or  lanceolate,  peti- 
olulate,  penniveined,  3-5  in.  long,  distantly  serrate,  acuminate.  Flowers 
unisexual,  pale  yellow,  tetramerous,  in  axillary,  subsessile,  dichotomous, 
compound  cymes.     Petals  distinct.     Fruit  ovoid,  \  in.  long. 

South  India,  Oudh  forests.    FL  March,  April. 

A  trifoliolate  vine  is  described  by  Madden,  1.  c.  379,  418,  as  V*  tomentosa 
(Vern.  Chappertang,  chappertain,  cheprain,  amila),  with  red  flowers,  similar 
to  those  of  V.  rugosa.  "  Very  common,  reaching  to  6000  ft.  in  Kamaon."  V. 
capreolata,  Boyle  I1L  L  149  (Cissus  capreolata,  Don  ;  Royle  I1L  t.  26) ;  Vern. 
Pang  paid,  Kamaon ;  is  a  slender  climber,  with  pedate,  5-foliolate,  glabrous 
leaves,  common  in  the  N.W.  Himalaya,  4000-7000  ft.  "  Clinging  to  the  trunks 
of  trees  as  closely  as  the  ivy  n  (Royle). 

2.  LEEA,  Linn. 

Herbs  or  shrubs,  branches  generally  furrowed.  Leaves  alternate,  rarely 
opposite,  simple  pinnate  bipinnate  or  tripinnate ;  petioles  with  broad 
sheathing  base.  Flowers  in  compound  cymes ;  peduncles  leaf-opposed ; 
no  tendrils.  Calyx  5-dentate.  Petals  5,  more  or  less  cohering  at  the 
base,  and  adhering  to  the  staminal  tube.  Stamens  5  ;  anthers  on  short 
filaments,  inserted  on  the  outside  of  an  entire  or  5-cleft  staminal  tube. 
Ovary  inserted  on  the  disc,  3-6-celled  ;  style  short ;  one  ovule  in  each  cell. 
Fruit  a  3-6-celled  berry.  Seeds  erect ;  embryo  small  in  a  cartilaginous 
albumen. 

Several  species  of  this  genus  are  large  perennial  herbs  or  herbaceous  shrubs, 
characteristic  of  certain  descriptions  of  forests  in  India.  The  following  are  found 
in  the  sub-Himalayan  tract  of  N.W.  India  : — 

Leaves  pinnate,  or  the  lower  only  bipinnate. 

Peduncle  as  long  as  cyme,  or  shorter  .  .  .  1.  L.  aspera. 

Peduncle  several  times  longer  than  cyme  .  .  2.  L.  atata. 

All  leaves  bipinnate       .            .           .  .  .  3.  L.  sambucina. 

Leaves  simple    .            .            .           .  .  .  4.  L.  macrophylla. 
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1.  L.  aspera,  Wall. ;  Roxb.  FL  Ind.,  ed.  Carey,  ii.  468;  Edgeworth 
Trans.  Linn.  Soc.  xx.  36. — Vern.  Kumali,  kurmali,  Kamaon. 

A  tall  herbaceous  perennial,  2-4  ft.  high,  pubescent.  Leaves  impari- 
pinnate,  the  lower  leaves  often  bip innate  ;  common  petiole  not  winged ; 
leaflets  (pinnae)  2-3  pair,  ovate  or  ovate-oblong,  acuminate,  base  cordate 
or  rounded,  4-8  in.  long,  pale  beneath,  obtusely  dentate,  main  lateral 
nerves  12-16  pair,  joined  by  distinct  intramarginal  and  numerous  fine 
closely-parallel  veins.  Cymes  sessile  or  shor>pedunculate,  with  subulate, 
deciduous  bracts.  Anthers  not  adhering  to  each  other ;  filaments  inserted 
near  the  base  of  the  stamina!  tube,  alternating  with  its  oblong,  obtuse 
emarginate  lobes.     Berry  black. 

Forests  of  the  Outer  Himalayan  valleys,  ascending  to  6000  ft.  Bias  to  Nepal, 
Oudh  forests,  Satpura  range.    Fl.  June,  July. 

2.  L.  alata,  Edgew.  1.  c.  36.— Syn.  L.  rubra,  Royle  111.  p.  145. 

A  large  herbaceous  perennial,  glabrous,  but  rough  with  elevated  dots. 
Leaves  imparipinnate ;  common  petiole  furrowed,  winged  with  narrow 
membranous  wings;  leaflets  3  pair,  6-10  in.  long,  oblong,  acute,  base 
acute  or  rounded,  the  upper  2  pair  sessile,  the  lowest  pair  short-petiolate  ; 
petioles  winged ;  main  lateral  nerves  8-1 2,  joined  by  parallel,  transverse, 
and  intramarginal  veins.  Cymes  compact,  compound,  on  long  peduncles 
more  than  twice  the  length  of  cyme  ;  peduncles  and  ramifications  of  cymes 
red,  furrowed,  winged,  and  rough  with  elevated  glandular  dots.  Anthers 
adhering  to  each  other  sideways ;  filaments  inserted  below  the  edge  of 
staminal  tube,  alternating  with  its  obovate  lobes. 

Siwalik  and  sub-Himalayan  tract,  from  the  Jumna  to  Sikkim,  ascending  to 
3000  ft.    Fl.  R.S. 

3.  L.  sambucina,  Willd. — Syn.  L.  Staphylea,  Roxb.  FL  Ind.  L  658 ; 
W.  &  A.  Prodr.  132 ;  Wight  111.  i.  t.  58. 

A  shrub,  with  stout  soft-wooded  stems ;  glabrous.  Leaves  twice  or 
thrice  pinnate  ;  pinnae  2-3  pair ;  leaflets  on  short  petioles,  firm,  hard,  pale 
beneath,  oblong  ovate-  or  lanceolate-oblong,  coarsely  serrate,  with  8-12 
main  lateral  nerves ;  transverse  veins  not  prominent  Stipules  large, 
adnate  to  the  base  of  petiole,  coloured.  Flowers  greenish  white,  in  large, 
trichotomous,  divaricate  cymes,  on  short  peduncles.  Berry  black  or  dark- 
blue,  size  of  a  small  cherry,  depressed,  4^6-furrowed,  4-6-seeded. 

Widely  spread  in  the  forests  of  tropical  and  subtropical  India,  probably  in 
the  forests  of  Oudh,  Kamaon,  and  the  Central  Provinces.  Tropical  Asia,  Upper 
Guinea,  Queensland,  and  North  Australia.    Fl.  R.S. 

4.  L.  macrophylla*  Roxb.  Fl.  Ind.  i.  653 ;  Wight  Ic.  t.  1154. 

A  large  herbaceous  perennial  Leaves  broad-cordate,  12-20  in.  long, 
deeply  and  unequally  dentate,  pale  beneath,  8-12  pair  main  lateral  nerves. 
Flowers  small,  white,  in  large  terminal,  compound  cymes. 

Forests  of  tropical  and  subtropical  India,  sub-Himalavan  tract  to  the  Ganges. 
Fl.  R.S. 
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Order  XXVII.    SAPINDACEJE. 

Trees  or  shrubs,  with  alternate  or  opposite  leaves,  with  or  without  stip- 
ules, and  small  flowers  which  are  generally  polygamous.  Sepals  mostly 
4-5,  imbricate,  rarely  valvate,  more  or  less  connate.  Petals  mostly  3-5  or 
none,  imbricate,  often  hairy  below.  Disc  complete  or  1 -sided.  Sta- 
mens hypogynous,  5-10,  generally  8,  the  filaments  often  hairy.  Ovary 
1-4-celled,  generally  3-celled ;  ovules  1-2  in  each  cell,  on  axile  placentas. 
Fruit  various  ;  seeds  generally  without  albumen. — Gen.  PL  i.  388 ;  Royle 
111.  136;  Wight  111.  i.  139. 

Frait  coriaceous,  1 -3-celled  ;  leaves  without  stipules. 

Leares  opposite,  palmately  compound  .  .  .  .1.  jEsculus. 

Leaves  alternate,  pinnate  .  .  .  .  .2.  Schliiohira. 

Fruit  of  1-3  nearly  distinct  indehiscent  carpels ;  leaves  usually 
without  stipules. 
Carpels  not  winged ;  leaves  alternate,  abruptly  pinnate  or  uni- 

foliolate      .  .  .  .  .  .  .3.  Sapindus. 

Carpels  2,  with  long  wings  at  the  back  ;  leaves  opposite,  sim- 
ple, entire  or  pabnatifid     .  .  .  .  .4.  Acer. 

Fruit  a  membranous,  dehiscent,  2-5-celled  capsule  ;  leaves  with 
or  without  stipules. 
Sepals  5,  valvate  ;  petals  none ;  stamens  8  ;  leaves  simple, 

alternate,  without  stipules  .  .  .  .5.  Dodon^ea. 

Sepals  5,  imbricate ;  petals  5 ;  stamens  5 ;  leaves  opposite, 

trifoliolate  or  pinnate,  stipulate     .  .  .6.  Staphtlea. 

1.  JBSCULUS,  Linn. 

Trees  with  large  scaly  buds,  and  opposite,  digitate,  deciduous  leaves, 
without  stipules.  Flowers  showy,  in  an  ample  terminal  thyrsus,  poly- 
gamous, the  fertile  flowers  generally  near  the  base  of  the  branches  of  the 
thyrsus,  the  others  sterile  by  abortion  of  the  ovary,  otherwise  similar ;  the 
pedicels  articulate;  bracts  deciduous.  Calyx  campanulate  or  tubular, 
5-lobed,  deciduous,  the  lobes  more  or  less  unequal,  imbricate  in  bud. 
Petals  5,  alternate  with  the  lobes  of  the  calyx,  often  only  4  from  the 
abortion  of  the  fifth,  hypogynous,  unequal,  imbricate  in  bud,  deciduous. 
Disc  hypogynous,  lobed.  Stamens  6-8,  commonly  7,  outer  eircle  5, 
alternate  with  petals,  inner  circle  1-3;  filaments  subulate  or  filiform; 
anthers  versatile,  introrse,  with  glandular  tips  at  both  ends,  2-colled,  open- 
ing longitudinally.  Ovary  3-celled ;  style  slender,  undivided ;  ovules  2 
in  each  cell.  Fruit  a  large  leathery  capsule,  1 -3-celled,  the  cells  1 -seeded, 
loculicidally  2-3-valved.  Seeds  large,  with  a  smooth,  shining,  coriaceous 
testa,  and  a  broad  opaque  hilum.  Albumen  none;  cotyledons  thick, 
fleshy,  more  or  less  corrugate,  and  coherent  by  their  contiguous  faces,  un- 
equal, incumbent  on  the  short  conical  radicle,  plumule  conspicuous,  2-leaved. 
The  cotyledons  remain  in  the  coriaceous  testa  whilst  the  seed  germinates. 

1.  A.  indica,  Colebrooke.-*  Tab.  XIX  —  Syn.  Pavia  indica,  Wall ; 
Jacquemont  Voy.  Bot.  t.  35.  The  Indian  Horse-chestnut — Vern.  Seutoalla, 
KaJfiristan ;  Torjaga,  Trans-Indus ;  Hane,  hanudun,  Kashmir ;  Ban-khor 
(forest-walnut),  gugu,  Jcanor,  Pb. ;  Pdnkar,  N.W.P. 
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Leaflets  5-9,  generally  unequal,  the  centre  leaflets  longer,  6-9  in.  long, 
glabrous,  oblong,  acuminate,  sharp-serrate,  petiolule  £-1  in.  long.  15-20 
alternate,  arcuate,  lateral  nerves  on  either  side  of  midrib.  Thyrsus  12-15 
in.  long,  composed  of  numerous  scorpioid  cymes  on  short  peduncles; 
pedicels  and  calyx  covered  with  grey,  mealy  pubescence.  Calyx  tubular, 
frequently  splitting  as  the  flower  opens,  with  5  short,  obtuse,  unequal 
teeth,  one  obcordate,  larger  than  the  others.  Petals  4,  white  and  yellow, 
clawed,  lamina  obcordate ;  2  petals  narrower  than  the  rest.  Stamens  7  ; 
filaments  filiform,  longer  than  petals.  Disc  unilateral  Capsule  ovoid  or 
obovoid,  1-2  in.  long,  brown  when  ripe,  reddish  brown  when  young, 
somewhat  rough  outside,  but  not  echinate.     Seeds  dark  brown  or  black. 

Wild  in  Kaffiristan  at  7000-8000  ft,  in  the  forests  on  the  Trans-Indus  hills 
north-west  of  Peshawar,  and  common  in  many  parts  of  the  North- West  Hima- 
laya at  3400-9000  ft.,  from  the  Indus  to  Nepal.  Never  entirely  bare  of  leaves. 
Flowers  appear  about  April  and  May,  when  the  tree,  loaded  with  the  large  up- 
right panicles  of  variegated  blossoms,  presents  a  very  striking  appearance.  The 
fruit  ripens  between  July  and  Oct. 

The  North  Indian  horse-chestnut  is  not  a  gregarious  tree,  but  is  often  found 
in  large  numbers,  particularly  in  moist  and  shady  valleys.  The  trunk  is  short, 
attaining  large  girth  (12-15  ft.,  occasionally  25  ft.)  Numerous  large  boughs, 
spreading  into  a  Droad,  depressed,  close,  umbrageous  crown  40-50  ft  high,  much 
resembling  in  habit  the  common  horse-chestnut  The  bark  of  trunk  and  large 
boughs  is  thick  (J-l  in.),  the  inner  half  light-yellowish  brown,  soft  and  brittle, 
the  outer  darker  Drown  and  more  fibrous.  Outer  surface  grey  or  dark  brown, 
divided  by  numerous  long  shallow  furrows  into  long  quadrangular  plates,  often 
winding  spirally  round  the  trunk.  When  old,  the  outer  layers  partly  peel  off 
upwards  in  long  strips,  leaving  exposed  a  smooth  grey  surface.  The  wood  is 
light  brown,  soft,  open-drained,  not  much  valued,  but  used  in  the  hills  for 
building,  for  water-trougiosyriatters,  packing-cases.  Has  been  found  to  answer 
well  for  tea-boxes.  The  Tibetan  drinking-cups  are  sometimes  made  of  this 
wood. 

The  twigs  and  leaves  are  largely  lopped  for  winter  fodder  in  the  Himalaya 
and  Kaffiristan.  Cattle  and  goats  feed  on  the  fruit.  The  seeds  contain  an  abun- 
dance of  starch  combined  with  a  bitter  principle.  In  times  of  scarcity  they  are 
used  as  food,  ground  and  mixed  with  flour,  after  having  been  steeped  in  water 
for  some  time. 

Closely  allied  to  this  species  is  A.  punduana,  Wall.,  A.  cummica,  Griff.,  the 
horse-chestnut  of  Sikkim,  Assam,  and  the  Kasia  hills ;  also  found  by  me  in 
the  Thoungyeen  forests  of  Tenasserim,  with  larger,  more  coriaceous,  obovate- 
oblong  leaves,  nearly  sessile,  and  the  thyrsus  composed  of  long-pedunculate 
scorpioid  cymes. 

jEsculus  Hippocastanum,  Linn.,  the  common  horse-chestnut,  which  has  been 
cultivated  in  Europe  ever  since  the  sixteenth  century  (1576  in  Vienna),  has 
echinate  capsules,  4  or  5  broad  petals,  larger  leaflets,  woolly  when  young,  with 
double  serratures,  and  prominent  lateral  nerves.  The  common  horse-chestnut 
is  supposed  to  be  indigenous  in  India  (Boissier  Fl.  Orient  i.  947).  Of  this, 
however,  there  is  as  yet  no  proof,  and  its  original  home  is  unknown.  It  is  found 
in  Persia  and  the  Caucasian  region,  but  not  really  wild. 

2.  SCHLEICHEBA,  Willd. 

Trees  with  alternate  pinnate  leaves,  without  stipules.  Flowers  fasciculate, 
polygamous.    Calyx  small,  4-6-cleft.     Petals  none.    Stamens  6-8,  longer 
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than  calyx,  inserted  near  the  centre  of  a  flat,  undulate,  indistinctly  lobed 
disc  ;  anthers  2-celled,  dehiscing  longitudinally.  Ovary  ovoid,  3-4-celled, 
narrowed  into  a  rigid  style ;  stigma  capitate,  3-4-cleft,  divisions  recurved ; 
one  erect  ovule  in  each  cell.  Fruit  dry,  coriaceous,  indehiscent,  1-3-celled. 
Seeds  enclosed  in  a  fleshy  arillus ;  embryo  conduplicate,  the  cotyledons 
unequal  and  closely  coherent. 

F  1.  S.  trtfuga,  Willd.—  Tab.  XX — Bedd.  FL  Sylv.  1. 119;  Roxb.  FL 
Ind.  iL  277;  W.  &  A.  Prodr.  114. — Vern.  Komm,  Jcossum,  kusmmb, 
gavmm,  kusam,  North- West  and  Central  India ;  kassuma,  Kdham,  Jcocham, 
Panch  Mehals ;  Sagdl  marra,  Can. ;  Gyoben,  Barm. 

Young  parts  downy.  Leaves  abruptly  pinnate,  coriaceous  when  old ; 
leaflets  2-4  pair,  opposite,  sessile,  oblong,  entire,  obtuse-acute  or  short 
acuminate,  with  10-18  main  lateral  nerves  on  either  side  of  the  midrib, 
and  intermediate  shorter  nerves ;  the  leaflets  of  the  lowest  pair  1-3  in.,  of 
the  terminal  pair  6-9  in.  long.  Flowers  yellow,  on  short  pedicels,  fascicled 
on  interrupted,  often  branched,  racemes.  Racemes  axillary,  or  below  the 
leaves,  often  several  on  short  branchlets.  Male  and  bisexual  flowers 
generally  on  different  trees.  Fruit  the  size  of  a  nutmeg,  pointed,  often 
echinate.  Seeds  1  or  2,  with  a  smooth  brown  testa,  enclosed  by  a 
pulpy  arillus,  which  has  a  pleasant  acid  taste.  The  cotyledons  full  of 
fat  oiL 

Common  in  the  dry  forests  of  Southern,  Central,  and  Eastern  India,  at 
elevations  below  3000  ft.  In  North-West  India  it  is  found  in  the  Oudh 
forests  and  the  Siwalik  tract,  where  it  ascends  to  3000  ft.,  its  western  limit 
being  the  Sutlej  river.  It  is  grown  in  gardens  near  Lahore,  and  in  Sindh. 
The  Kosum  is  not  a  gregarious  tree  ;  it  grows  singly,  or  a  few  together,  mixed 
with  the  other  trees  of  the  dry  forest  The  old  leaves  are  shed  in  Feb.,  the 
young  foliage  comes  out  in  March,  affording  a  grateful  shade  when  the  other 
trees  of  the  dry  forest  are  still  leafless.  The  young  leaves  are  purple  at  first, 
then  light  green,  the  old  foliage  has  a  deep  green  colour.  The  fl.  come  out  with 
the  young  leaves. 

A  large  tree,  attaining  60-70  ft.  in  South  India  and  Burma,  smaller  in  Central 
and  North  India.  Trunk  scooped  out  longitudinally,  with  deep  and  irregular 
furrows,  5-6  feet  in  girth  (to  12  ft.  in  Burma  and  South  India),  often  hollow 
when  large,  with  a  few  large  ascending  boughs,  forming  a  broad  rounded 
crown.  Bark  £  in.  thick,  ash-grey  or  greyish  brown,  marked  by  shallow  hollows, 
left  by  oblong,  exfoliating  scales. 

Heartwood  distinct,  red  or  reddish  brown,  very  heavy,  close-grained,  hard, 
tough,  and  strong.  Pores  scanty,  small,  uniformly  distributed.  Medullary  ravs 
very  numerous,  very  fine.  Seasons  well,  takes  polish,  and  is  very  durable. 
Weighs  between  66  and  70  lb.  per  cub.  ft.  Valued  where  strength,  hardness, 
and  durability  are  required.  Oil,  rice,  and  sugar  crushers,  pestles  and  mortars, 
rollers,  screws,  and  the  teeth  of  harrows  are  made  of  it ;  it  is  also  used  in  build- 
ing, and  for  various  parts  of  carts  and  ploughs. 

In  many  parts  of  India,  Lakh  is  produced  on  the  young  branches :  atMirzapur 
the  Lakh  of  this  tree  is  stated  to  be  the  best,  and  to  keep  good  for  10  years ;  while 
the  Lakh  of  other  trees  is  said  to  last  2  years  only.  In  Oudh  this  tree  is  lopped, 
and  the  twigs  and  leaves  are  used  as  cattle-fodder  during  the  dry  season.  Oil 
is  extracted  from  the  seeds  in  South  India  and  Ceylon. 
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3.  SAPINDUS,  Linn. 

Trees  or  shrubs,  with  alternate,  abruptly  pinnate,  or  unifoliolate  leaves, 
without  stipules.  Flowers  polygamous,  in  terminal  or  axillary  panicles. 
Calyx  of  5  somewhat  unequal  sepals,  connate  at  base,  imbricate  in  bud, 
deciduous.  Petals  4  or  5,  nearly  equal,  alternate  with  the  sepals,  claw 
thickened,  and  often  with  one  or  two  scales  on  the  inside.  Disc  fleshy, 
cup-shaped  or  flat,  circular,  hypogynous.  Stamens  generally  8-10,  in- 
serted in  the  centre  of  the  disc  round  the  ovary,  or  in  the  male  flowers 
round  the  rudiment  of  the  ovary;  filaments  hairy;  anthers  versatile. 
Ovary  generally  2-4-lobed,  usually  3-celled ;  ovule  solitary  in  each  cell, 
erect  from  the  base,  or  ascending  from  the  inner  angle  above  the  base. 
Fruit  fleshy  or  coriaceous,  consisting  of  1-3  distinct  indehiscent  carpels. 
Seed  globose;  hilum  inferior,  without  arillu3;  the  embryo  incurved  or 
straight ;  cotyledons  fleshy ;  radicle  short 

Several  species  of  this  genus  are  cultivated  in  North  and  Central  India 
on  account  of  the  fleshy  pulp  of  the  fruit,  which  contains  a  peculiar  substance, 
saponine,  with  properties  in  many  respects  similar  to  soap.  The  pulp  makes  a 
lather  with  water,  and  is  used  extensively  for  washing,  either  by  itself,  or  mixed 
with  soap.  For  flannel  and  Kashmir  shawls  it  is  greatly  preferred  to  soap,  and 
some  varieties  are  specially  esteemed  for  washing  silk.  In  Bengal,  Central  and 
Northern  India,  the  tree  is  generally  known  under  the  name  of  Rithcu,  and  the 
Sanskrit  name  is  Aruhta.  The  species  and  varieties  of  this  genus  will  repay 
further  study.  Three  species  are  here  enumerated,  in  accordance  with  Rox- 
burgh's Flora  Indica,  but  it  is  probable  that  the  two  first  should  be  united  into 
one  species. 

Leaflets  4-6,  generally  opposite  ;  main  lateral  nerves  6-12 ;  disc 
and  ovary  hirsute ;  anthers  oblong,  apiculate. 

Leaflets  ovate  or  oblong,  acuminate 1.  S.  la-wrifoliw. 

Leaflets  ovate,  obovate  or  oblong,  obtuse  or  emarginate  .  .  2.  S.  emarginatu$. 
Leaflets  8-14,  generally  alternate  ;  main  lateral  nerves  20  or  more ; 

disc  and  ovary  glabrous  ;  anthers  ovate,  not  apiculate  .        .    3.  S.  detergent. 

1.  S.  laurifoliug,  Vahl;  Roxb.  Fl.  Ind.  ii.  278;  W.  &  A.  Prodr.  111. 

Leaflets  ovate  or  oblong,  acuminate,  2-3  pair,  those  of  the  terminal  pair 
longest,  3-7  in.  long,  glabrous  above,  soft  pubescent  beneath;  main 
lateral  nerves  8-12  on  either  side  of  the  midrib,  with  a  few  shorter  inter- 
mediate ones.  Ramifications  of  inflorescence  and  calyx  clothed  with 
rusty  pubescence.  Cymes  generally  3-flowered,  supported  by  3  short 
bracts,  lateral  flowers  often  abortive.  Male  flowers  numerous,  bisexual 
flowers  few,  often  on  distinct  branches.  Sepals  5,  obtuse,  imbricate,  2 
outside,  2  inside,  1  intermediate,  the  left  edge  overlapping.  Petals  4  or 
5,  oblong  or  lanceolate,  outside  with  adpressed  tawny  hairs,  inside  glab- 
rous, but  with  long  white  hairs  along  the  edge,  with  a  membranous  6cale 
fringed  with  a  dense  mass  of  long  white  hairs,  more  or  less  attached  to 
the  claw  and  inner  surface  of  the  petal,  probably  free  when  quite  young, 
sometimes  attached  along  the  middle  line  only,  and  free  at  the  sides,  in 
which  case  it  happens  that  the  two  edges  of  the  scale  separate  from  the 
middle  part,  and  appear  as  lateral  appendices.  In  the  descriptions  quoted 
(Fl.  Ind.  and  Prodr.),  the  petals  are  said  to  be  without  scales.     Beddome 
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(FL  Sylv.  p.  73)  correctly  states  thai  the  petals  are  sometimes  furnished 
with  2  hairy  glandular  appendages.  Disc  concave,  with  a  raised  fleshy, 
hirsute  edge.  Stamens  8  inside  the  disc;  filaments  pilose;  anthers 
oblong,  apiculate.  Ovary  3-lobed,  covered  with  dense  rusty  tomentum. 
Drupes  fleshy,  2  or  3,  slightly  united,  each  the  size  of  a  cherry. 

2.  S.  emarginatus,  Vahl ;  Roxb.  FL  Ind.  ii.  279 ;  W.  &  A.  Prodr.  Ill ; 
Bedd.  FL  Sylv.  t.  154 ;  Wight  HI.  t.  51. 

Leaflets  ovate  obovate  or  oblong,  obtuse  or  emarginate,  2-3  pair,  the 
terminal  longest,  3-5  in.  long,  glabrous  above,  soft  tomentose  beneath ; 
main  lateral  nerves  6-10,  with  a  few  shorter  intermediate  ones.  Petals 
oblong  or  obovate,  edge  with  long  white  hairs,  with  two  thick  tufts  of 
white  hair  on  either  side  at  the  top  of  the  claw,  attached  to  scales  more 
or  less  coherent  with  the  claw.  On  further  examination,  the  petals  and 
their  scales  will  possibly  be  found  the  same  in  these  two  species,  and 
then  the  only  difference  that  will  remain  is  in  the  shape  of  the  leaf,  which 
in  this  case  would  probably  not  be  sufficient  to  keep  them  separate,  and 
for  all  practical  purposes,  they  may  now  be  regarded  as  one  species,  which 
should  be  called  &  laurifolius,  VahL 

The  tree  (S.  laurifolius  and  emargincttois)  is  indigenous  in  South  India.  It 
is  cultivated  in  Bengal  and  the  North- West  Provinces.  FL  from  Oct  to  Dec, 
and  ripens  its  fruit  from  Feb.  to  ApriL 

3.  S.  detergens,  Roxb.  FL  Ind.  ii.  280.— Syn.  S.acuminatu*, WalL  Vern. 
Dodan,  dodani,  ritha,  Pb.,  N.W.P.,  Bandelkhand;  Kanmar,  N.W.P. 

Leaflets  8-14,  oblong  or  lanceolate,  acuminate,  generally  alternate,  the 
terminal  leaflet  smaller,  coriaceous,  glabrous  on  both  sides,  with  numer- 
ous parallel  lateral  nerves  close  together,  and  shorter  intermediate  ones. 
Inflorescence  consisting  of  numerous  small,  generally  3-flowered  cymes, 
arranged  in  a  terminal  compound  pyramidal  thyrsus ;  ramifications  pubes- 
cent or  soft-tomentose ;  bracts  small,  linear.  Numerous  bisexual  flowers 
mixed  with  male  flowers.  Calyx  and  petals  purple,  outside  glabrous, 
with  ciliate  edges.  Petals  5  ;  lamina  ovate,  with  2  scales  on  either  side 
at  the  top  of  the  claw,  covered  with  long  white  woolly  hairs.  Stamens 
8 ;  filaments  covered  with  white  woolly  hairs ;  anthers  ovate,  not  apicu- 
late. Disc  glabrous,  flat,  pentagonous,  with  5  elevated  radiating  fines. 
Ovary  3-cornered,  glabrous.  Drupes  fleshy,  generally  solitary,  the  size  of 
a  cherry. 

Cultivated  throughout  North-West  India,  as  far  as  the  Chenab,  but  scarce  near 
its  north-western  limit,  ascending  to  4000  ft.  in  the  Himalaya.  Also  culti- 
vated in  Bengal.  Rovle  speaks  of  it  as  wild  in  the  valleys  of  the  N.W.  Hima- 
laya, but  its  original  home  requires  further  inquiries.  FL  May,  June,  the  fruit 
ripening  from  July  onwards. 

A  handsome  tree,  50-60  ft  high,  with  a  straight  trunk,  attaining  8  ft.  girth, 
numerous  ascending  branches,  forming  a  close  oval  crown.  Bark  of  trunk  light 
or  dark  brown,  with  darker  longitudinal  furrows.  The  leaves  are  clustered 
near  the  ends  of  branches,  and  in  autumn  get  partly  yellow,  which  gives  the 
tree  a  peculiar  appearance.    Wood  whitish,  with  a  red  or  yellow  tinge  con- 
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sidered  valueless  in  the  N.W.  Himalaya.  The  leaves  are  given  as  fodder  to 
cattle,  the  seeds  are  medicinal ;  but  the  valuable  part  is  the  saponaceous  pulp  of 
the  fruit,  which  is  an  important  article  of  trade  in  the  Panjab  and  the  Worth- 
West  Provinces. 

Another  species  of  Sapindus  (S.  Saponaria,  Linn,,  the  West  Indian  Soapberry) 
is  grown  in  the  West  Indies.  The  fruit  (and  the  root)  are  used  for  the  same  pur- 
poses as  RUha  in  India ;  but  Macfadyen,  in  his  '  Flora  of  Jamaica '  (L  159V 
states  that  it  is  apt  to  burn  and  injure  the  texture  of  the  cloth  washed  with 
it  It  differs  from  S.  detergent,  by  having  the  common  petiole  winged,  and 
very  thin  membranous  petals,  with  an  orbicular  lamina,  without  any  scale  or 
appendix. 

Erioglossum  rubiginosum,  Blume  (S.  rvbiginosu*,  Roxb.  Cor.  PL  t.  62 ;  FL 
Ind.  ii.  282),  probably  occurs  in  Oudh  and  the  Central  Provinces.  I  have  seen 
a  specimen  in  bud  from  the  Oudh  forests,  collected  by  Mr  B.  Thompson  in  1871, 
which  scarcely  leaves  any  doubt  regarding  the  identification.  It  is  a  native  of 
Eastern  Bengal,  Burma,  the  hills  of  the  (Srcars,  and  Beddome  has  found  it  in 
the  Godavery  forests  (FL  Sylv.  73).  In  Burma  the  tree  is  one  of  those  called 
TJdtni  (red  wood).  Roxburgh  states  that  the  wood  is  strong  and  durable,  choco- 
late-coloured towards  the  centre.  In  Oudh  it  is  a  large  tree  with  a  straight 
trunk,  and  a  fine  full  head  of  foliage.  The  branchlets,  inflorescence,  and  young 
leaves  are  clothed  with  dense  rusty  or  golden  tomentum ;  leaflets  8-15,  alternate 
or  sub-opposite,  oblong-lanceolate,  acuminate,  main  lateral  nerves  on  either  side, 
8-12,  the  common  petiole  ending  in  a  downy  bristle  ;  inflorescence  a  pyramidal 
thyrsus  of  long  racemes,  bearing  small  3-5-flowered  cymes  with  linear  bracts,  the 
bracts  longer  than  buds,  clothed  with  long  rusty  hairs ;  sepals  5,  the  2  outer 
smaller,  petals  4,  longer  than  sepals,  all  on  one  side  of  the  flower,  bearing  inside 
above  the  stalk  a  double  scale  half  the  length  of  the  lamina ;  outer  segment  flat, 
inner  segment  thick,  like  a  funnel-shaped  tube  slit  open,  the  opening  towards  the 
inside  of  the  petal ;  stamens  8  ;  disc  one-sided  ;  ovary  3-lobed,  hirsute.  The 
Indian  species  is  closely  allied  to,  if  not  identical  with,  Ertoglossum  edtde, 
Blume,  a  shrub  or  small  tree  in  Java  and  the  islands  of  the  Indian  Archipelago, 
the  fruit  of  which  is  eatable. 

4.  ACER,   Linn. 

Trees,  sometimes  shrubs,  with  limpid,  rarely  milky  sap,  and  scaly  buds. 
Leaves  opposite,  usually  exstipulate,  deciduous.  Flowers  small,  male  and 
bisexual  generally  on  different  trees,  in  terminal  panicles,  racemes,  or  umbel- 
liform  fascicles.  Bracts  usually  minute  and  caducous.  Calyx  4-12-  gene- 
rally 5-parted,  deciduous,  the  lobes  imbricate  in  bud.  Disc  thick,  annular, 
and  hypogynous,  or  cup-shaped  and  more  or  less  perigynous  ;  margin  free, 
lobed.  Petals  none,  or  as  many  as  calyx-lobes,  of  the  same  colour,  and 
alternate  with  them,  equal,  erect,  short-clawed,  deciduous.  Stamens  4-12, 
generally  8,  inserted  on  the  disc ;  filaments  commonly  shorter  in  the  bi- 
sexual, and  longer  in  the  male  flowers ;  anthers  introrse,  2-celled,  the 
cells  opening  longitudinally.  Pistil  of  two  carpels,  style  deeply  bifid, 
divisions  linear  or  filiform,  the  inner  face  stigmatose ;  ovules  2  in  each 
cell,  attached  to  the  inner  angle.  Fruit  a  double  samara,  consisting  of  2 
laterally-compressed  nuts,  at  length  separating  from  the  small  persistent 
axis,  the  back  produced  into  a  large,  membranous,  and  reticulate  wing, 
the  lower  edge  of  which  is  thickened.  Seeds  solitary,  rarely  2  in  each 
cell ;  albumen  none.  Embryo  conduplicate,  sometimes  spirally  convolute, 
the  cotyledons  irregularly  folded ;  radicle  generally  long. 
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Of  the  genus  Maple,  upwards  of  40  species  are  known,  which  are  spread 
over  Europe,  Asia,  and  North  America.  Not  less  than  11  of  these  are  found  in 
the  Himalayan  region,  4  of  which,  A.  sikkimense,  Miquel,  Thomsonit  Miq., 
Hookeri,  Miq.,  and  Campbelli,  H.  f.  &  T.,  belong  to  the  Eastern  Himalaya. 
Several  of  the  N.W.  Himalayan  species  have  a  wide  range  of  distribution  :  A. 
oblongum  is  found  in  China ;  ana  A.  pictum,  Thunb.,  is  known  from  India 
under  the  name  of  ctdlratum,  Wall.,  from  the  Caucasus,  Armenia,  and  North 
Persia,  under  the  name  of  Icetum,  C.  A.  Meyer,  and  it  is  closely  allied  to  A.  Lo- 
bclti,  Ten.,  from  the  mountains  of  South  Italy.  As  regards  their  geographical 
distribution,  the  species  of  Maple  may  be  divided  into  four  large  groups :  first, 
those  of  Europe  and  Western  Asia,  of  which  A.  tataricum,  L.,  psmdoplatanus, 
L.,  campestre,  L.,  platcmoides,  L.,  opulifolium,  L.,  monfpessulanum,  L.,  are 
well-known  species  ;  secondly,  those  of  the  Himalayan  region  ;  thirdly,  those  of 
Japan,  China,  and  North-East  Asia  ;  and  fourthly,  those  of  North  America.  Two 
species,  A.  spicatum,  Lam.,  and  A,  pennsylvamicum,  L.  {rufinerve,  Sieb.  et  Zucc), 
are  common  to  Japan  and  North  America  ;  the  others,  of  which  the  Japanese  and 
Chinese  species,  A.  palmatum,  and  the  North  American,  A.  saccharinum,  Wan- 
genheim,  may  serve  as  instances,  are  at  present  only  known  as  endemic.  The 
following  is  a  conspectus  of  the  seven  species,  which  are  known  from  North- 
West  India,  but  the  present  classification  of  this  genus  is  imperfect.  A  revision 
will  probably  have  tne  effect  of  basing  it  more  upon  the  character  of  the  inflor- 
escence, the  parts  of  the  flowers,  and  possibly  the  structure  of  the  seed.  The 
inflorescence  of  Acer  is  mixed,  cymes  arranged  in  racemes  or  panicles. 

I.  Leaves  undivided,  rarely  3-lobed,  penni  veined,  the  lower  2 

or  4  lateral  nerves  often  proceeding  from  the  base.  • 

Petioles  half  or  one- third,  the  length  of  leaf ;  flowers  in 

hairy  corymbs   .        ." 1.  A.  oblongum. 

Petioles  one-fourth  the  length  of  leaf,  or  less ;  flowers  in  lax 

glabrous  panicles 2.  A.  kcvigativm. 

Allied  to  these  two  are— of  Himalayan  species,  A.  sflclcimense,  Miq.,  Sikkim,  Bhutan, 
7000-9000  ft. ;  Hookcri,  Miq.,  Sikkim,  Bhutan,  and  Assam ;  Thomsoiti,  Miq.,  Sikkim  : 
and  of  the  other  species  mentioned  above,  A.  tataricum,  L.,  a  small  tree  with  white 
flowers  and  red  wings,  which  is  at  home  in  Eastern  Europe,  Kussia,  Western  Asia,  as 
far  as  Northern  Persia,  and  has  been  found  in  Mantchouria  and  Japan. 

II.  Leaves  3-lobed,  with  3,  rarely  5  basal  nerves ;  flowers  in 

terminal  fascicles 3.  A.  pentapomicum. 

Of  the  species  mentioned,  A.  monsptssulanum,  L.,  a  shrub  or  small  tree,  of  Middle 
and  South  Europe,  Algeria,  Syria,  and  Armenia,  with  small,  coriaceous,  3-lobed 
leaves  on  long  petioles,  belongs  to  this  group. 

III.  Leaves  5-lobed,  with  5  basal  nerves ;  flowers  in  racemes 

or  panicles. 
Flowers  in   long  lateral  racemes,   appearing  before  the 

leaves ;  young  leaves  and  inflorescence  hairy      .        .    4.  A.  vittosum. 
Flowers  appearing  with  or  after  the  leaves  in  short  racemes 
or  corymbs. 

Lobes  of  leaves  short-acuminate,  with  obtuse  ser- 

raturei ;  leaves  pale  beneath    .        .        .        .    5.  A .  ccesium. 
Lobes  long-acuminate,  with  sharp  serratures        .     6.  A.  caudatum. 

Near  these  are,  of  Indian  species,  A.  Campbcllii,  H.  f.  4;  Th.,  from  Sikkim  ;  of  the 
European  Maples,  the  common  Maple,  A.  campestre,  L.,  with  divaricate  wings,  small, 
obtuse-lobed  leaves  and  erect  corymbs ;  and  the  Sycamore,  A.  pseudoplatanu*,  with  large 
leaves,  pale  beneath,  and  hanging  racemes,— the  first  a  moderate-sized,  the  second  a 
large  tree,  common  in  Europe  and  Western  Asia.    Two  other  species  of  this  group 
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A.  spieatum,  Lam.,  the  Mountain  Maple,  and  A.  pennsylwnicum,  L.,  the  Striped 
Maple,  are  common  to  Japan  and  North  America. 

IV.  Leaves  5-  or  7-lobed,  with  5  or  7  basal  nerves  ;  flowers 

in  corymbs,  umbels,  or  fascicles 7.  A.  pictum,  Thunb, 

Of  European  species,  stand  near  to  this  A.  platatwidta,  *L.,  of  North-Eastern  and 
Middle  Europe,  the  Caucasus,  and  Taurus  region,  the  inner  lobes  of  leaves  with  par- 
allel sides,  3-  or  5-cleft  at  the  top;  A.  opulifolivm,  Vill.,  of  South  Europe,  the  Cau- 
casus, and  North  Persia,  the  flowers  in  sessile  fascicles,  on  long  hairy  pedicels  :  and  of 
North  American  species,  A.  saccharinum,  Wangenheim,  the  Sugar-  or  Rock-Maple. 

There  are  other  groups  comprising  North  American  and  Japanese  species, of  which 
no  representative  forms  are  known  from  India. 

1.  A.  oblongum,  WalL  ;  Jacq.  Voy.  Bot.  t.  34.— Vera.  Mark,  Pb. ; 
Patangalia,  pharengaldy  kirmoli,  N.W.P. ;  Mugila,  buzimpala,  Nepal 

Leaves  oblong,  acuminate,  entire,  green  above,  whitish-glaucous  be- 
neath ;  when  young,  with  a  few  fine  scattered  hairs ;  when  older,  glabrous 
and  coriaceous ;  main  lateral  nerves  4-8  pair,  prominent,  with  finely-ret- 
iculated veins  between.  Petioles  one-third  or  half  the  length  of  leaf. 
Flowers  pentamerous,  in  terminal  corymbs ;  ramifications,  pedicels,  and 
calyx  hairy.  Sepals  and  petals  linear-oblong.  Stamens  8,  longer  than 
calyx  in  the  male  flowers.  Ovary  hairy.  Nuts  unevenly  gibbous ;  wings 
contracted  at  base,  with  a  straight  or  somewhat  curved  back. 

Siwalik  tract  and  Outer  Himalaya,  ascending  to  6000  ft.  from  the  Jhelam  to 
Bhutan,  mostly  in  low  valleys,  in  clumps  of  a  few  trees,  not  gregarious.  Never 
leafless,  the  mature  foliage  of  a  fine  dark-green  colour.  Fl.  Feb.- Apr.,  the 
fruit  ripens  June-Nov.  A  moderate-sized  tree  40-50  ft.  high,  attaining  5 
ft.  in  girth.  Bark  dark  blackish  grey,  smooth,  with  horizontal  wrinkles.  Wood 
light  pink  or  reddish  brown. .  Used  for  agricultural  implements  ;  some  of  the 
better  drinking-cups  in  Tibet  are  said  to  be  made  of  knobs  of  this  wood.  A. 
laurinum,  Hasskarl,  from  Java,  Sumatra,  is  similar,  but  apparently  distinct 

2.  A.  lavigatum,  WalL  PI.  As.  rar.  t.  104. — Vera.  Saslendi,  cherauni, 
NepaL 

Leaves  oblong,  acuminate,  denticulate  when  young,  entire  when  old, 
coriaceous,  lucid  on  both  sides,  glabrous  save  a  small  brown  tuft  of  hairs 
beneath  in  the  axils  of  nerves ;  main  lateral  nerves  4-6  pair,  joined  by 
very  prominent  reticulate  veins.  Petioles  short,  less  than  \  the  length 
of  leaf.  Flowers  pentamerous,  on  long  filiform  pedicels,  in  lax  terminal 
glabrous  panicles  ;  calyx  glabrous;  petals  white,  cuneate  or  obovate,  dis- 
tinctly unguiculate.  Stamens  5-8,  in  the  male  flowers  mucb  longer  than 
calyx,  with  a  tuft  of  long  hairs  in  place  of  ovary.  Nuts  smooth,  oval ; 
wings  divergent,  erect,  or  connivent,  back  curved. 

Outer  Himalaya  5000-9000  ft.,  from  the  Jumna  to  Sikkim,  Kasia  hills.  Fl. 
Apr. ;  the  fruit  ripens  July,  Aug.  A  larger  tree  than  A,  oblongum,  with  a 
straight  tall  trunk  10-12  ft.  in  girth,  branches  spreading  or  hanging,  forming 
a  broad  oval  crown.  Bark  thick,  smooth,  yellowish  or  dark  ash-coloured.  In 
Nepal  the  wood  is  much  used  for  building.  A.  reHctdatum,  Champ.,  Benth. 
Flora  Hongkong.  47,  from  that  island,  is  very  similar  to  this  species,  hut  pro- 
bably distinct 
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3.  A.  pentapomicnm,  J.  L.  Stewart — Vein.  Trekan(a)f  kukandra,  ka- 
k(a)rdit  kakkri,  kitla,  mandar(di)  kungJri,  tian,  tilpatto,  Idlpattar,  serein, 
Kashmir  and  Panjab. 

Leaves  broader  than,  long,  sometimes  3-5-lobed,  with  truncate  base,  and 
3  prominent  penniveined  basal  nerves  ;  lobes  spreading,  oval  acute  or  acu- 
minate, obtusely  dentate,  separated  by  right-angled  or  acute-angled  sinus, 
length  of  middle  lobe  about  twice  its  width ;  the  lower  leaves  often  5- 
lobed,  with  cordate  base,  and  2  additional  smaller  basal  nerves.  Petioles 
generally  as  long  as  leaf,  glabrous  when  full-grown.  Under  side  and  peti- 
oles of  young  leaves  clothed  with  soft  tomentum,  old  leaves  pale  beneath, 
glabrous  on  both  sides,  or  with  short  soft  hairs  beneath ;  tufts  of  hairs 
in  the  axils  of  basal  nerves.  Flowers  not  known,  fruit  in  short  corymbs, 
wings  erect  or  divergent,  semi-ovate,  with  straight  back. 

Common  locally,  and  at  times  almost  gregarious,  between  2300  and  7000  ft., 
in  exposed  hot  dry  places,  not  as  a  rule  in  thick  forests,  in  the  basins  of  almost 
all  the  great  rivers  in  the  Panjab,  Himalaya  from  the  Jhelam  to  the  Sutlej, 
and  east  of  the  latter.  Not  found  on  the  Bias.  Fl.  Feb.,  March ;  the  fruit  ripens 
April,  June. 

Grows  not  nearly  to  such  a  size  as  the  other  species ;  the  largest  trunk  noted 
by  Dr  Stewart,  much  above  the  average,  measured  5j  ft.  in  girth.  Twigs 
smooth,  grey  or  reddish,  bark  of  trunk  brownish  grey,  not  much  marked  by 
cracks  or  fissures.    Wood  used  for  ordinary  domestic  and  agricultural  purposes. 

This  species  was  discovered  by  Dr  Stewart,  and  (doubtfully)  identified  by  him, 
in  Pb.  Plants  30,  with  A.  creticum,  Linn.,  but  subsequently  recognised  as  a  new 
species.  It  has  no  close  affinity  to  any  of  the  known  species  with  3-lobed  leaves. 
The  leaves  are  much  larger  than  those  of  A.  morispe&mlanum,  L.,  or  creticum,  L., 
and  are  different  in  shape.  Of  the  Japanese  A.  triiidum,  Thunb.,  the  leaves 
are  much  longer  than  broad.  Without  flowers,  the  affinity  of  the  species  cannot, 
however,  be  determined.  It  is  not  impossible  that  further  inquiry  may  show 
this  tree  to  be  nearly  allied  to  A.  Pseuaoplatanus,  L 

4.  A.  villosum,  Wall  PI.  As.  rar.  ii.  4. 

Buds  and  young  leaves  covered  with  long  silky  hairs.  Leaves  cordate, 
5-lobed,  the  2  outer  lobes  small,  irregularly  and  remotely  dentate,  on 
petioles  exceeding  half  the  length  of  leaf ;  basal  nerves  5,  the  3  inner  pen- 
niveined. Flowers  pentamerous,  in  lateral,  more  or  less  compound  racemes, 
at  the  end  of  short  lateral  branchlets,  appearing  before  the  leaves.  Pe- 
duncles and  pedicels  hairy ;  sepals  oblong,  with  3  nerves ;  petals  linear, 
narrower  than  sepals ;  Sepals  and  petals  generally  ciliate.  Disc  membran- 
ous. Stamens  8,  in  the  male  flowers  much  longer  than  calyx.  Wings  of 
fruit  erect  or  divergent,  back  incurved ;  nuts  large,  the  2  nuts  together 
forming  a  semicircle  ^-f  in.  across. 

Himalaya,  at  high  elevations  (7000-9000  ft),  not  uncommon  from  the  Jhelam 
to  Kamaon.  Chur,  Royle.  Deoban  range,  D.B.  FL  Feb.,  March ;  leaves 
appear  in  May ;  fruit  ripens  from  June  onward.  A  large,  handsome  tree, 
smaller  branches  brown,  striate,  bark  of  stem  grey  and  fairly  smooth. 

5.  A.  casium,Wall.  (Herb.  Kew).— Tab.  XXL— Vera.  KUu,  trekhan, 
tarkhana,  kUpattar,  tilpattar,  mandar,  mandari,  mandarang,  kauri,  kaU 
indra,  salima,  kanzal,  Pb.;   Kanshin,  Tibet  (N.W.P.) 
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Buds  glabrous,  young  leaves  with  a  few  scattered  hairs.  Leaves  pale 
beneath,  cordate,  5-lobed,  the  2  outer  lobes  small,  with  5  basal  nerves, 
all,  or  the  3  inner  penniveined,  margin  with  large  obtuse  serratures,  peti- 
oles exceeding  half  the  length  of  leaf.  Flowers  pentamerous,  appearing 
after  the  leaves,  in  terminal  corymbose  panicles.  Nuts  unevenly  gibbous, 
wings  erect  or  divergent,  back  slightly  curved.  (A,  sterculiaceum,  WalL 
PL  As.  rar.  t.  105,  from  Nepal,  is  similar,  but  the  male  flowers  are  repre- 
sented in  lateral  racemes  below  the  insertion  of  the  leaves.) 

North-West  Himalaya,  from  the  Indus  to  Nepal,  between  4000  and  10,000  ft., 
scattered  in  mixed  forests,  mostly  in  shady  valleys.    Fl.  Apr. ;  fruit  ripens  Oct 

A  large  tree,  70-80  ft,  with  a  tall  straight  trunk  12-13  ft  in  girth,  and  a 
large  oval,  close  crown.  Twigs  laterally  compressed,  red  or  bluish,  smooth,  with 
some  callous  dots,  bark  of  trunk  dark  ash-coloured,  or  pale-brownish  white,  with 
thin  long  irregular  scales.  Wood  of  pale  cream-colour,  with  brown  bands, 
porous,  soft,  light,  medullary  rays  indistinct  Some  of  the  inferior  kinds  of  the 
Tibetan  drinking-cups  are  made  of  it*. 

6.  A.  caudatum,  Wall.  PL  As.  rar.  t  132. — Vern.  Khdming,  NepaL 

Toung  shoots  pubescent.  Leaves  5-lobed,  the  2  outer  lobes  small; 
lobes  long -acuminate ;  base  truncate  or  subcordate,  margin  divided  into 
deep  sharp  cuspidate  serratures ;  basal  nerves  5,  the  3  inner  penniveined. 
Petioles  reddish,  pubescent,  longer  than  half  the  leaf.  Flowers  appearing 
soon  after  the  leaves  in  lateral  and  terminal  short  glabrous  racemes,  fre- 
quently tetramerous.  Sepals  ovate-oblong,  with  6  nerves.  Petals  white, 
clawed.  Disc  fleshy,  stamens  4-6,  in  male  flowers  much  longer  than  calyx. 
Racemes  elongated  in  fruit ;  wings  pink,  erect,  or  divergent,  inner  edge 
frequently  denticulate. 

Himalaya,  at  high  elevations  (8000-11,000  ft),  from  the  Chenab  to  NepaL 
FL  March,  April.    A  large-sized  tree  with  dark-brown  bark. 

A.  pectinaturriy  Wall.,  with  divaricate  wings,  is  probably  only  a  variety.  A. 
argtUum,  Maximowicz,  from  Japan,  is  nearly  allied. 

7.  A.  pictum,  Thunb.  FL  Japon.  161.— Syn.  A.  fatum,  C.  A.  Meyer; 
A.  cultratum,  Wall. ;  A.  Mono,  Maximowicz.  Vern.  Kilpattor,  trekhan, 
tarkhana,  kakkru,  kanzal,  Mryar,jdrimu,  laur,  Pb. ;  Kanehli,  N.W.P. 

Glabrous.  Upper  scales  of  buds  oblong,  clothed  outside  with  adpressed 
hairs  of  a  bright  brownish  yellow  colour.  Leaves  broader  than  long,  5- 
or  7-lobed,  from  truncate  or  subcordate  base ;  lobes  long-acuminate,  se- 
parated by  rounded  sinus,  margin  entire;  basal  nerves  5-7,  the  inner 
penniveined,  with  fine  reticulation  between.  Petiole  longer  than  leaf. 
Flowers  appearing  with  or  after  the  leaves  on  long  filiform  pedicels,  in 
lateral  and  terminal  stalked  corymbs,  pentamerous,  glabrous ;  male  and 
bisexual  flowers  on  the  same  branch.  Sepals  oblong.  Petals  spathulate. 
Stamens  8,  shorter  than  calyx.  Disc  fleshy,  glabrous.  Wings  divari- 
cate ;  back  arcuate,  somewhat  recurved. 

Outer  and  Middle  Himalaya,  from  the  Indus  to  Assam,  between  -4000  and 
9000  ft.    Outside  India  in  Japan,  North  China,  Mantchouria,  the  Caucasus, 
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Armenia,  North  Persia.  There  is  no  difference  between  the  Himalayan  speci- 
mens and  those  from  Western  Asia ;  those  from  Japan  have  the  wings  less  divari- 
cate :  but  the  shape  and  direction  of  the  wings  is  not  always  a  steady  character  in 
this  genus.  A,  Lobelii,  Tenore,  from  the  higher  mountains  of  South  Italy,  is 
closely  allied  ;  but  Boissier,  Fl.  Orient,  i.  949,  considers  it  to  be  different  from 
A,  Icetwm. 

The  most  common  Maple  in  the  N.W.  Himalaya,  usually  found  in  mixed 
forests  above  7000  ft.  Leafless  in  winter.  Leaves  turn  yellow  and  red  in  autumn 
before  they  are  shed.  FL  about  April,  and  the  fruit  ripens  in  summer.  A 
large  tree,  50  ft,  with  erect  straight  trunk  6-7  ft.  girth,  and  wide-spreading 
branches.  Bark  dark  brown,  fairly  smooth.  Wood  pinkish  white,  close-grained, 
fairly  strong  and  elastic,  not  much  valued  for  construction,  but  used  for  ploughs, 
bedsteads,  and  poles  to  carry  loads.  A  large  portion  of  the  Tibetan  drinking- 
cups  are  probably  made  of  the  knotty  excrescences  of  this  tree.  The  branches 
are  lopped  for  fodder. 

5.  DODONJBA,  Linn. 

Shrubs,  with  alternate,  simple,  and  entire  leaves  (pinnate  in  some  of  the 
Australian  species),  without  stipules.  Flowers  unisexual  and  bisexual, 
often  dioecious.  Sepals  5  (sometimes  fewer),  valvate  in  the  bud.  Petals 
none.  Disc  small  or  inconspicuous.  Stamens  usually  8 ;  filaments  short ; 
anthers'  basifixed,  quadrangular,  2-celled,  introrse,  the  cells  opening  longi- 
tudinally. Ovary  3-  or  4-,  rarely  5-  or  6-celled,  with  2  ovules  in  each  cell. 
Capsule  membranous  or  coriaceous,  2-5-celled,  opening  septicidally  into 
as  many  valves  as  cells,  each  valve  with  a  dorsal  angle,  often  produced 
into  a  vertical  wing.  Seeds  1  or  2,  with  a  thickened  funicle,  but  not 
arillate ;  embryo  spirally  curled. 

A  large  genus,  of  which  about  45  species  are  known,  with  few  exceptions 
endemic  in  Australia. 

1.  D.  viscoaa,  Linn. ;  Boissier  Fl.  Orient,  i.  953. — Syn.  D.  Burman- 
niana,  DC.;  W.  &  A.  Prodr.  114 ;  Wight  111.  t  52  ;  D.  angustifolia,  D. 
dioica,  Roxb.  FL  Ind.  ii.  256.  Vern.  Sanatta,  mendm,  ban-mendu,  Pb. ; 
Banderu,  C.P. ;  Banduryi,  Can. 

Leaves  and  young  shoots  more  or  less  viscid  with  a  bright  yellow  resin. 
Leaves  varying  from  broadly  oblong-lanceolate  to  linear-cuneate,  gradually 
tapering  into  a  marginate  petiole,  coriaceous,  glabrous,  shining,  1-4  in. 
long,  acute  obtuse  or  emarginate,  entire  or  with  shallow  indentations, 
often  revolute;  one  central  nerve,  with  numerous  parallel  side-nerves, 
more  or  less  distinct  Flowers  in  short  terminal  panicles  or  racemes. 
Sepals  ovate,  in  the  male  flowers  as  long  as  stamens.  Anthers  oblong. 
Style  generally  longer  than  calyx,  shortly  2-lobed  at  the  top.  Capsule 
membranous  with  2,  3  or  4  membranous  wings  from  base  to  style,  includ- 
ing the  wings  f  in.  across,  and  J  in.  long.  Seeds  opaque,  dark  brown  or 
black. 

Common  in  the  lower  hills  of  North-East  Afghanistan,  the  Trans-Indus  terri- 
tory, Sindh,  Beluchistan,  and  the  Panjab.  Ascends  to  4500  ft.  in  the  Himalaya. 
Also  in  Central  and  South  India,  Burma,  and  Ceylon.  Gregarious,  covers  ex- 
tensive tracts  of  country,  often  to  the  exclusion  of  other  shrubs,  in  the  Dekkan, 
in  Mysore ;  here  and  there  in  North-West  India.    Outside  India  in  Arabia, 
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tropical  Africa,  tropical  America,  Florida,  China,  Java,  Polynesia,  and  Australia. 
FLR.  S.    Fr.  C.  S. 

A  handsome  evergreen  shrub.  In  North-West  India  not  more  than  10  ft. 
high  ;  on  the  mountains  of  Southern.  India  a  small  tree  20  ft.  high,  with  terete, 
compressed,  or  trigonous  twigs.  Wood  light  brown  or  bright  yellow,  hard, 
compact,  and  close-grained.  Medullary  rays  indistinct  Annual  rings  fine, 
26  on  a  specimen  of  2£  in.  radius.  The  branches  much  used  to  support 
the  earth  of  flat  roofs,  durable  when  thus  employed.  The  shrub  grows  readily 
from  seed  without  much  water  in  arid  places,  and  is  planted  in  live  hedges,  for 
which  it  answers  well 

6.  STAPHYLEA,-  Linn. 

Shrubs  or  small  trees  with  opposite,  stipulate,  trifoliolate,  or  pinnate  leaves. 
Leaflets  with  setaceous,  deciduous  stipels.  Inflorescence  definite,  flowers 
bisexual.  Calyx  5-parted,  coloured,  the  segments  imbricated  in  bud,  2  out- 
side, 2  inside,  1  intermediate.  Disc  5-lobed.  Petals  5,  alternate  with  the 
sepals,  erect,  imbricate  in  bud.  Stamens  5,  inserted  below  the  edge  of  the 
disc,  alternate  with  the  petals ;  anthers  oblong,  versatile,  fixed  near  the  mid- 
dle, 2-celled,  introrse,  the  cells  parallel,  opening  longitudinally.  Ovary  of 
2  or  3  distinct  carpels,  more  or  less  united  by  their  inner  angles ;  styles  fili- 
form, distinct  or  more  or  less  coherent.  Ovules  6-8  in  each  carpel,  attached 
to  the  inner  angle  in  2  series.  Fruit  a  membranous,  usually  vesicular 
inflated  capsule,  3-celled,  3-lobed,  dehiscent  at  the  summit.  Seeds  few  or 
solitary  in  each  cell,  testa  thick  and  bony.  Embryo  straight,  in  the  axis 
of  a  fleshy  albumen ;  cotyledons  oval  or  orbicular,  flat  and  thin ;  radicle 
short 

1.  S.  Emodi,  Wall. — Vern.  Mdrchob  (Serpent-stick),  Afg. ;  Ndgdaun, 
chitra  (spotted),  c?iual9  ban-bakhru,  ban-shdgali,  guldart  kdghania,  Pb. 

Glabrous,  young  leaves  with  slight  farinose  pubescence  beneath.  Leaves 
trifoliolate  \  petioles  round,  glabrous,  as  long  as,  or  longer  than,  the 
leaflets ;  leaflets  nearly  equal,  ovate,  acuminate,  serrate,  pale  beneath,  the 
terminal  petiolulate,  the  lateral  sessile.  Stipules  linear,  membranous; 
stipels  setaceous,  both  early  deciduous.  Flowers  on  short,  compact,  ter- 
minal, erect  or  drooping  panicles,  with  numerous  membranous,  decidu- 
ous bracts.  Petals  as  long  as  calyx-segments,  both  white.  Stamens  as  long 
or  a  little  longer ;  anther-cells  attached  to  a  linear,  apiculate  connective. 
Capsule  2-3  in.  long,  1J  in.  diam.,  yellowish  white,  narrowed  at  base, 
broad,  tricuspidate  at  the  top,  hanging  on  pedicels  £-1  in.  long.  Seeds 
compressed,  shining  grey. 

Trans-Indus  on  the  Safed  Koh.  North- West  Himalaya  from  the  Indus  to 
the  Sarda,  generally  at  elevations  between  6000  and  7000  ft,  descends  to  2500 
and  ascends  to  9000  ft  Usually  scattered  singly  in  mixed  and  coniferous  forests, 
where  it  attains  the  size  of  a  moderate  tree.  FL  April,  May ;  the  fruit  ripens 
from  June-Aug.,  hanging  like  grey  bells  among  the  aark  green  foliage. 

Twigs  smooth,  dark,  or  greenish  grey,  rugose  and  longitudinally  striate,  with 
large,  oblong,  white  spots.  Bark  of  stem  spotted.  Afghans  and  some  tribes  of 
the  North- West  Himalaya  carry  sticks  of  it,  which  are  supposed  to  keep  off 
snakes,  probably  because  the  spotted  bark  resembles  a  snake-skin. 

There  is  but  little  difference  between  this  species  and  the  North  American 
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S.  trifolia,  Linn.,  which  is  pubescent,  and  has  anthers  not  overtopped  by  an 
apiculate  connective.  The  Japanese  species,  S.  Bumalda,  DC„  is  also  tri- 
foliolate,  but  has  lax,  erect  panicles,  and  small  bifid  capsules,  of  2  carpels. 
S.  pinnata,  Linn.,  Central  and  South  Europe,  Western  Asia,  and  S.  colcnica, 
Stevens,  Caucasus,  have  imparipinnate  leaves. 

Order   XXYIII.    SABIACEJE. 

Shrubs  or  trees,  with  alternate  leaves  without  stipules.  Flowers  small, 
unisexual  or  bisexual.  Calyx  4-5-cleft,  imbricate.  Petals  as  many  as 
sepals.  Stamens  hypogynous,  as  many  as  petals,  and  opposite  to  them. 
Anther-cells  distinct,  often  adnate  to  a  large  and  thick  connective.  Ovary 
2-3-celled,  styles  distinct  or  connate.  Ovules  1  or  2  in  each  celL  Fruit 
drupaceous,  embryo  without  albumen  or  with  very  thin  albumen. — Gen. 
PL  i.  413;  Royle  IU.  139;  Wight  111.  i.  142  (Millingtoniece). 

Petals  unequal ;  stamens  5,  2  fertile,  8  sterilo    .  .1.  Meliosma. 

Petals  equal ;  stamens  4-5,  all  fertile  .        .        .        .2.  Sari  a. 

1.  MELIOSMA,  Blume. 

Trees  or  shrubs,  with  simple  or  pinnate  leaves.  Flowers  in  large  ter- 
minal panicles,  bisexual  or  unisexual  Sepals  generally  5,  somewhat  un- 
equal, imbricate.  Petals  5,  unequal,  the'  3  outer  concave,  orbicular, 
the  2  inner  small,  bifid.  Stamens  5,  opposite  to  petals,  the  2  fertile 
adnate  to  the  smaller  petals,  3  sterile,  without  anthers,  opposite  to  the 
larger  petals ;  anther-cells  of  the  fertile  stamens  globose,  distinct,  attached 
to  a  large  flat  connective.  Ovary  sessile,  2-3-celled,  surrounded  at  the 
base  by  the  cup-shaped,  membranous,  toothed  disc;  ovules  2  in  each 
cell,  superposed;  style  1,  straight  subulate.  Fruit  a  drupe,  with  a  hard, 
generally  1 -celled  and  1 -seeded  kernel;  seeds  with  membranous  testa; 
cotyledons  conduplicate ;  radicle  incurved. 

Flowers  pedicellate  in  the  axils  of  deciduous  bracts  ;  bracteoles 

none 1.  M.  dillcniafolia. 

Flowers  sessile,  3-4  bracteoles  under  each  flower     .        .  2.  M.  pungent. 

1.  M  dillentefolia,  Bl.— Syn.  Millingtonia  dillmicefolia,  Wall.  Wight 
&  Arnott  in  Edinb.  New  Philosoph.  Journal,  July  1833,  p.  178.  Vern. 
Gwep,  KW.P. 

Young  branches,  petioles,  and  inflorescence  covered  with  ferruginous 
pubescence.  Leaves  6-1 2  in.  long,  obovate  or  elliptic,  acuminate,  pale  be- 
neath, with  short  adpressed  hairs  on  both  sides,  and  rusty  pubescence 
along  nerves  and  veins;  midrib  prominent,  with  15-20  parallel  lateral 
nerves  on  either  side,  the  nerves  terminating  in  short  sharp  serratures, 
with  intermediate  serratures  between.  Petioles  £-1  in.  long.  Panicle  lax, 
pyramidal,  branches  at  right  angles,  longer  than  uppermost  leaves,  rachis 
angular.  Flowers  bisexual,  on  short  pedicels,  in  the  axils  of  short  decid- 
uous bracts.  Calyx  not  supported  by  bracteoles,  of  5  imbricate,  ciliate 
sepals,  the  2  outside  sepals  smaller.  The  2  petals  attached  to  the  fertile 
stamens  bifid,  shorter  than  the  stamens. 

Himalaya,  Sntlej  to  Sikkim,  between  4000-11,000  ft.   Singly  in  shady  mixed 


Digitized  by  LjOOQIC 


116  XXVIII.  SABIACEiE.  [Meliosma. 

forests,  a  small  tree,  20  ft.  high  and  2i-3  ft.  girth,  conspicuous  by  its  large 
penniveined  leaves.  Small  branches  reddish  brown,  furrowed.  Bark  of  stem 
whitish  and  corky.  Fl.  white,  with  deep  yellow  pollen,  from  May-July  ;  the 
small  fruit  ripens  from  Aug.  and  onward.  Wood  reddish  white,  coarse-grained. 
Nearly  allied  is  M.  myriantha,  S.  &  Z.,  from  Japan,  the  only  apparent  dif- 
ference being  more  persistent  bracts,  and  minute  linear  bractlete  on  the  pedicel. 

2.  M.  pungens. — Syn.  MiUingtonia  pungens,  Wall.  Cat.  8114.  D.  F. 
Vern.  Gardar,  kharas,  Kamaon. 

Young  branches,  petioles,  and  inflorescence  clothed  with  short  rusty 
pubescence.  Leaves  coriaceous,  pale  beneath,  pubescent  when  young, 
when  full  grown  with  rusty  pubescence  beneath  along  midrib  and 
nerves,  otherwise  glabrous,  6-8  in.  long,  oblong  or  cuneate-lanceolate ; 
lateral  nerves  arcuate,  with  prominent  reticulate  veins ;  petioles  short,  less 
than  \  in.  long,  edge  with  large,  distant,  mucronate  serratures.  Panicles 
rigid,  pyramidal,  compact,  longer  than  uppermost  leaves;  branches  at 
acute  angles,  branchlets  at  right  angles.  Flowers  sessile,  calyx  of  5  ciliate 
sepals,  supported  by  I  or  2  imbricate  bracteoles,  resembling  sepals.  The 
3  outer  petals  membranous,  3-5-nerved,  not  conform  to  sepals. 

Himalaya,  between  2500  and  8000  ft,  from  near  the  Indus  to  Nepal ;  rare 
west  of  the  Sutlej.  A  small  tree ;  fl.  in  May  and  June  ;  the  fruit  ripens  from 
July  onward. 

M.  Wightii,  Planchon,  lib.  Kew  (M.  jningem,  Bedd.  FL  Sylv.  Manual,  p. 
77  ;  Milfingtonia  pungens,  Wall.,  according  to  Wight  &  Arnott,  Prodr.  115  ; 
and  Wight  lc.  964.  3),  is  probably  the  same  species.  It  is  a  large  tree  of  the 
Sholas  on  the  Nilgiris  and  other  mountains  near  the  western  coast,  above  5000 
ft.,  and  of  Ceylon,  with  hard,  coriaceous,  entire  or  distantly-toothed  lanceolate 
leaves  ;  flowers  hirsute,  sepals  and  outer  petals  conform,  thick,  with  fleshy  base. 

Another  species  nearly  allied  to  these  is  M.  simplicifolia,  Blume  {MiUing- 
tonia simplicifolia,  Roxb.  Fl.  Ind.  i.  103  ;  W.  &  A.  Prodr.  115 ;  Griff.  PI.  As. 
tab.  442).  Eastern  India,  as  far  as  Nepal,  and  perhaps  further  west ;  Southern 
India  and  Ceylon.  A  large  tree,  with  obovate  or  oblanceolate  leaves,  entire 
or  serrate  in  young  plants,  minute,  nearly  sessile  yellow  flowers,  glabrous  petals, 
hirsute  sepals,  and  a  bract  conform  with  sepals.  This  again  is  similar  to  M. 
angulata,  BL,  a  tree  from  Java. 

2.  SABIA,  Colebr. 

Scandent  or  sarmentose  shrubs  with  simple  entire  leaves.  Flowers  bi- 
sexual. Sepals  4-5,  equal.  Petals  4-5,  equal,  opposite  to  sepals,  imbri- 
cate. Disc  annular,  5-lobed.  Stamens  4-5,  all  fertile,  inserted  on  the 
disc  ;  filaments  thick.  Ovary  2-lobed,  the  lobes  cohering  with  the  axis  ; 
styles  2,  erect,  terminal,  more  or  less  cohering ;  2  ovules  in  each  lobe. 
Fruit  of  I  or  2  drupaceous  or  dry  carpels  ;  endocarp  hard,  rugose.  Seeds 
1  or  2  in  each  carpel,  embryo  curved. 

Flowers  axillary,  solitary  or  in  fow-flowered  fascicles  .         .     1.  S.  campanutata. 
Flowers  in  large,  terminal,  and  axillary  panicles         .        .     2.  S.  paniculata. 

1.  S.  campannlata,  Wall  in  Roxb.  Fl.  Ind.,  ed.  Carey,  ii.  311. 

A  glabrous  climbing  shrub,  branches  woody.  Leaves  membranous, 
pale  beneath,  oblong- lanceolate,  3-4  in.  long,  decurrent   into  a  ciliate 
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petiole.  Peduncles  axillary,  1 -flowered,  1-2  in.  long,  mostly  solitary. 
Flowers  green,  large.  Calyx  minute,  with  5  spreading  obtuse  lobes. 
Petals  membranous,  J- J  in.  long,  ovate,  concave,  obtuse,  parallel- veined. 
Drupes  twin,  nearly  distinct,  obliquely  obovate  or  reniform,  flat,  rugose, 
J  in.  diam. 

Himalaya,  Kashmir,  Sikkim,  5000-10,000  ft.  elev.  FL  April,  May,  when  the 
stem  is  nearly  naked,  and  the  buds  begin  to  bring  forth  their  young  leaves. 

2.  8.  paniculata,  Edgew.    MSS.  in  Herb.  Kew. 

A  glabrous  climbing  shrub,  leaves  coriaceous,  oblong-lanceolate,  acu- 
minate, 5-8  in.  long.  Flowers  small,  in  terminal  and  axillary  panicles ; 
pedicels  and  calyx  hairy.  Petals  lanceolate,  -^  in.  long,  or  less.  Drupes 
generally  solitary,  circular,  compressed,  J  in.  diam. 

Sub-Himalayan  tract,  Dehra  Doon  to  Nepal,  ascending  to  3000  ft    Fl.  spring. 

Order  XXIX.    ANACABDIACEiE. 

Trees  or  shrubs,  with  alternate,  rarely  opposite,  simple  trifoliolate  or 
imparipinnate  leaves,  without  stipules.  Flowers  mostly  regular,  unisexual 
or  bisexual  Calyx  3-7-,  commonly  4-5-cleft.  Petals  as  many  as  calyx- 
lobes.  Disc  generally  annular.  Stamens  as  many  as  petals  or  more,  often 
twice  as  many,  generally  inserted  outside  at  the  base  of  the  disc,  all  or  a 
portion  only  perfect;  anthers  2-celled,  dehiscing  lengthwise.  Ovary 
various,  either  1 -celled  with  1  ovule  and  3-4  styles,  or  a  trifid  style  (pro- 
bably the  result  of  an  unequal  development  of  3  carpels),  or  1 -celled,  with 
a  simple  oblique  style  (apocarpous,  the  other  carpels  abortive),  or  5-6 
distinct  ovaries,  but  1  only  fertile ;  or  lastly  (tribe  Spondiece),  2-5-celled, 
2-5-seeded.  Fruit  generally  drupaceous,  mostly  1 -celled,  1 -seeded,  rarely 
2-5-celled,  2-5-seeded.  Albumen  none. — Gen.  PI.  L  415  ;  Eoyle  HI.  174 ; 
Wight  111.  L  180  (Terebinthacece). 

Fruit  1 -celled,  1 -seeded.  , 

One  1 -celled  ovary,  with  a  trifid  style,  or  3-4  distinct  styles. 
Ovnle  suspended  from  a  funicle  attached  near  the  base  of 
ovary. 

Petals  4-6, 1.  Rhus. 

Petals  none 2.  Pistacia. 

Ovule  suspended  from  near  the  top  of  ovary. 
Stamens  8-10  ;  leaves  imparipinnate     ....        3.  Odina. 

Stamens  5  ;  leaves  simple 4.  Semecarpus. 

One  1 -celled  ovary,  with  a  simple  lateral  style     ...        5.  Mangifera. 

Carpels  5-6,  distinct,  1  only  fertile 6.  Buchanania. 

Fruit  2-5-celled,  2-5-seeded 7.  Spondias. 

1.  RHUS,  linn. 

Trees  or  shrubs,  with  a  resinous,  sometimes  viscous  milky,  often  caustic 
juice*  Leaves  alternate,  pinnate  with  a  terminal  leaflet,  or  trifoliolate, 
rarely  simple,  without  stipules.  Flowers  small,  white  or  greenish,  gener- 
ally dioecious,  in  axillary  or  terminal  panicles.  Calyx  of  5  sepals,  united 
at  the  base,  equal,  imbricate,  2  outside,  2  inside,  1  intermediate.  Petals 
5,  deciduous,  alternate  with  the  sepals,  equal,  inserted  on  the  base  of  the 
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calyx  outside  the  disc.  Disc  fleshy,  coherent  with  base  of  calyx,  annular 
or  5-lobed,  the  lobes  opposite  the  petals.  Stamens  5,  alternate  with  the 
petals,  inserted  on  or  under  the  edge  of  the  disc ;  anthers  2-celled,  in- 
trorse,  the  cells  opening  longitudinally,  in  the  fertile  flowers  smaller  and 
more  or  less  imperfect  Ovary  in  the  fertile  flowers  ovoid  or  globular, 
sessile,  1 -celled ;  styles  3,  short ;  ovule  solitary,  anatropous,  suspended 
from  a  long  filiform  funicle,  which  rises  from  the  base  of  the  cell.  Fruit 
a  small  dry  drupe ;  endocarp  bony  or  crustaceous ;  albumen  none,  coty- 
ledons flat,  radicle  incurved,  generally  superior. 

Leaves  simple 1.  R.  Cotinus. 

Leaves  trifoliolate. 

Unarmed,  terminal  leaflet  2-8  in.  long     .        .         .  2.  R.  parvijlora. 

Spinescent,  terminal  leaflet  1-1 4  in.  long  .         3.  /?.  mysortnsi*. 

Leaves  imparipinnate  ;  panicle  terminal ;  fruit  hairy. 

Leaflets  dentate ;  petiole  marginate  .  .        .        4.  R.  semiahUa. 

Leaflets  entire  or  subserrate,  petiole  not  marginate   .        .         5.  R.  puiyabica. 
Leaves  imparipinnate ;  panicles  numerous,  lateral,  ripe  fruit 
glabrous. 

Tomentose ;  pericarp  splitting  when  ripe  .         .        .        6.  R.  vernicifera. 

Glabrous ;  pericarp  not  splitting  when  ripe      .        .         .        7.  R.  mcctdanccu 

1.  E.  Gotinus,  L* — Syn.  R.  velutina,  Wall.  Vern.  Pdan,  bhdn, manu, 
banthra,  tung,  tittri,  Pb.;  Tunga,  tungla,  tung,  chanidt,  ami  (from  dm, 
Mango),  N.W,P. 

Branchlets,  petioles,  and  under  side  of  leaves  covered  with  short  soft 
pubescence.  Leaves  elliptic  or  obovate,  entire,  obtuse,  on  long  petioles, 
often  longer  than  leaves,  lateral  nerves  10-15  pair,  parallel,  straight  below, 
arcuate  above.  Flowers  on  slender  pedicels,  in  a  lax  panicle,  ramifications 
and  pedicels  pilose,  bracts  subulate.  Fertile  flowers  few.  Drupe  com- 
pressed, 8eniicordate  or  obliquely  obovate,  1 -seeded,  about  £  in.  long, 
covered  with  short  white  hairs  while  young,  glabrous  and  rugose  with 
prominent  veins  when  ripe.  Pedicels  of  the  sterile  flowers  elongated 
after  flowering,  and  densely  covered  with  long  silky  hairs,  forming  a 
spreading  panicle  of  slender  feathery  branches. 

Eastern  slopes  of  Suliman  range  and  N.W.  Himalaya  to  the  Sarda  river, 
between  2300  and  6000  ft.  Outside  India  in  South  Europe,  West  Asia,  Cau- 
casus. A  shrub  or  small  tree,  to  20  ft.  high,  and  3  ft.  girth,  growing  some- 
what gregarious,  mostly  on  arid,  sunny  slopes,  often  forming  an  underwood  in 
forests  of  Pinus  longifolia  with  Berberis,  Andromeda,  and  other  shrubs.  Leaf- 
leas  for  a  short  time,  the  young  reddish  leaves  come  out  in  April  FL  Apr.- 
Sei>t.;  fr.  autumn.     The  South  European  shrub  is  hardy  in  England. 

Bark  of  trunk  and  larger  branches  dark  grey  or  brown,  with  white  dots,  and 
often  with  horizontal  yellowish  bands,  smooth,  hard,  peeling  off  in  flakes.  The 
leaves  and  flowers  when  bruised  emit  a  pleasant  balsamic  odour,  supposed  to 
resemble  the  smell  of  Mangoes,  hence  one  of  the  vern.  names.  Wood  yellowish, 
hard,  strong,  close-  and  even-grained,  often  beautifully  mottled,  used  for  inlaid 
and  cabinet  work  in  South  Europe.  In  the  Himalaya  the  twigs  are  used  for 
basket-work,  and  the  small  branches  as  tooth-sticks.  Bark  and  leaves  used  for 
tanning. 

*  I  have  seen  a  good  deal  of  R.  Cotinus  in  South  Europe,  and  of  R.  velutina  in  the 
Himalaya,  and  do  not  hesitate  to  unite  them,  though  the  former  is  glabrous. 
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2.  B.  parviflora,  Roxb.  FL  Ind.  ii.  100. — Vern.  Tunga,  tungla,  dungla, 
rat  tung,  tumra,  rannel,  N.W.  P. 

An  unarmed  shrub.  Younger  branches,  petioles,  and  the  under  side  of 
leaves  clothed  with  dense  brown  tomentum.  Leaves  trifoliolate,  leaflets 
oblong-obovate,  the  lower  part  entire,  the  upper  part  irregularly  crenate. 
Lateral  leaflets  sessile,  smaller,  the  terminal  larger,  2-3  in.  long,  narrowed 
into  a  short  marginate  petiole  ;  lateral  nerves  10-15  on  either  side  of  mid- 
rib, with  shorter  intermediate  ones.  Panicle  large,  compound,  terminal, 
lower  branches  from  the  axils  of  leaves,  with  short,  erect,  corymbose 
branchlets;  pedicels  shorter  than  flowers,  bracts  linear.  Ramifications 
of  panicle  and  bracts  with  long  white  silky  hairs.  Sepals  ovate,  the 
outer  hairy,  2  somewhat  narrower  than  the  rest.  Petals  oblong,  more 
than  twice  the  length  of  sepals  ;  disc  distinctly  5-lobed,  lobes  opposite  to 
petals.     Drupes  ovoid,  £  in.  across,  glabrous,  brown,  shining. 

Common  N.W.  Himalaya,  between  2000  and  5000  ft.,  from  the  Sutlej  to  Nepal, 
on  the  Pachmarhi  hills,  Central  Provinces,  and  in  Ceylon.  Often  gregarious 
on  bare  arid  slopes.    Fl.  May-June  ;  fr.  July,  Aug. 

Bark  grey,  smoothish,  longitudinally  rugose.  Wood  yellowish,  close-grained, 
and  hard.  Mixed  with  salt,  the  fruit  is  used  like  Tamarind  (Benar  valley, 
Bhawar).  The  tantarik  of  the  Panjab  bazaars,  which  is  used  in  Hindu  medi- 
cine (generally  attributed  to  Pistacia  Terebinthus  and  Lentucus),  is  partly  at 
least  tne  fruit  of  this  tree. 

3.  B.  mysorensis,  Heyne;  W.  &  A  Prodr.  172. 

A  small  shrub,  branches  stiff,  often  spinescent ;  branchlets  with  short 
grey  or  brown  tomentum.  Leaves  trifoliolate,  leaflets  obovate  or  cuneate, 
with  scattered  short  hairs  above,  and  with  soft  grey  or  brown  pubescence 
beneath,  deeply  dentate  or  lobed,  the  2  lateral  leaflets  sessile,  smaller,  the 
terminal  1-1  \  in.  long,  sessile  or  narrowed  into  a  short  marginate  petiolule. 
Panicles  terminal,  compound,  pubescent,  the  lower  branches  from  the 
axils  of  leaves,  with  short  racemose  branchlets ;  bracts  minute,  linear, 
pedicels  shorter  than  flowers.  Sepals  ovate,  2  smaller  than  the  rest* 
Petals  oblong,  more  than  twice  the  length  of  sepals.  Disc  indistinctly 
5-lobed.     Drupes  glabrous,  brown,  shining. 

Eastern  flank  of  Suliman  range  2500-6000  ft.,  hills  west  of  Sindh  below  4000 
ft  near  Delhi,  the  Dekkan,  and  South  India.    Fl.  Feb. ;  fr.  April 

Gregarious  in  arid  hot  places ;  the  leaves  when  bruised  have  a  balsamic  smell ; 
the  wood  is  used  for  fuel.    Possibly  not  distinct  from  R.  parviflora,  Roxb. 

4.  E.  semialata,  Murray ;  D.C.  Prodr.  ii.  67. — Syn.  R  javanica,  Linn. ; 
R.  Bucki-amela,  Roxb.  FL  Ind.  ii.  99 ;  Wight  Ic  t.  561.  Vern.  Tatri> 
thissuy  tetar,  fiiri,  cheehar,  arkoly  arkhar,  kakkri,  kakkeran,  phu&Jcakrein, 
dudla,  Irtish,  toansh,  hulashing,  kashln,  Pb. ;  Dakhmtla,  daswUa,  N.W. P. ; 
Bakkiamela,  Nepal 

A  moderate- sized  tree.  Young  branches,  petioles,  and  inflorescence 
covered  with  short,  soft,  dark-grey  pubescence.  Leaves  imparipinnate, 
12-18  in.  long;  upper  part  of  petiole  generally  marginate;  leaflets  op- 
posite, 4-6   pair,  sessile  (the  terminal  leaflet  on  a  marginate  petiolule), 
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oblong  or  elliptic  from  an  oblique  base,  acuminate,  with  large  triangular, 
often  sharp  teeth,  10-15  main  lateral  nerves  on  either  side  of  midrib, 
glabrous  or  pubescent  with  scattered  hairs  above,  and  clothed  with  dense, 
grey  or  brown  tomentum  beneath.  Panicle  terminal,  large,  nearly  as  long 
as  the  upper  leaves ;  branches  spreading.  Flowers  small,  pale  yellowish 
green.  Drupe  globose  or  obovoid,  nearly  £  in.  across,  greenish  yellow,  or 
dark  reddish  brown,  covered  with  short  tomentum.  Kernel  compressed, 
smooth,  brown,  with  a  hard  shelL 

Common  in  the  outer  Himalaya  between  2500  and  6000  ft.,  at  times  attain- 
ing 7000  ft.,  from  the  Indus  to  Assam.  Kasia  hills.  Beyond  India,  in  China 
and  Japan.  Deciduous  ;  leaves  get  red  before  they  fall ;  the  flowers  appear  at 
various  times  between  spring  and  autumn,  chiefly  April-June  ;  the  fruit  ripens 
Aug.-Oct    In  Japan  fl.  in  Sept  (Thunberg,  Flora  Japonica,  121). 

35-40  ft.  high,  with  a  short  erect  trunk  3-4  ft.  girth,  few  ascending  branches 
forming  an  oval  head.  Galls  of  various  shapes,  often  stalked,  frequent  on  the 
branches,  in  Japan  and  the  N.W.  Himalaya,  an  article  of  trade  in  Japan  and 
China.  Wood  greyish  white,  soft,  light,  and  not  valued.  Pulp  of  fruit  acid, 
eaten  in  Sikkim  and  Nepal,  and  used  medicinally. 

5.  B.  punjabensis,  J.  L.  Stewart. — Vera.  Tztari,  tetar,  arkhar,  paldi, 
choklu,  hangar,  kakkrein,  dor,  Pb. 

Young  branches  and  petioles  covered  with  short  grey  pubescence. 
Leaves  imparipinnate,  12-15  in.  long;  leaflets  opposite,  5  or  6  pair, 
nearly  sessile,  the  terminal  petiolulate,  ovate -oblong,  from  a  rounded 
oblique  base,  acuminate,  entire,  occasionally  serrate  near  apex,  pubescent 
beneath,  particularly  along  nerves,  short  scattered  hairs  above;  10-15 
main  lateral  arcuate  nerves  on  either  side  of  midrib,  with  a  few  inter- 
mediate shorter  nerves.  Panicle  terminal,  compact,  pyramidal,  less  than 
half  the  length  of  leaf,  ramifications  with  rusty  pubescence.  Drupes 
on  short  pedicels,  subglobose,  small,  \  in.  diam.  Pericarp  crustaceous, 
clothed  with  a  dense  purplish  tomentum;  kernel  compressed,  unequal- 
sided,  broader  than  long,  grey,  shining. 

Rajaori,  Bussahir  (Serahn),  and  elsewhere  in  the  N.W.  Himalaya,  between 
2500  and  8500  ft  Mostly  in  mixed  forests,  in  places  not  too  arid.  Fr.  Aug., 
Sept  A  fair-sized  tree,  35  ft  high  and  4  ft  girth,  with  a  broadish-oval  crown, 
resembling  R.  succedanea  in  size,  general  appearance,  and  its  corrosive  juice. 
Nearly  allied  to  R.  vylvestru,  Sieb.  &  Zucc.,  of  Japan. 

Another  species,  with  terminal  flower-panicles  and  imparipinnate  leaves,  is 
R.  Coriaria,  L.,  Boissier  FL  Orient,  ii.  4,  of  South  Europe,  Algeria,  and  West- 
ern Asia ;  found  in  Persia,  but  not  yet  discovered  in  N.W.  India.  The  leaves, 
dried  and  pounded,  form  an  important  article  of  trade  under  the  name  of  Su- 
mach, used  for  tanning  the  finer  kinds  of  leather.  Dye-stuff  (for  morocco  lea- 
ther) is  made  of  the  bark.    The  fruit  is  acid,  and  is  eaten. 

6.  R.  vernidfera,  DC,  Prodr.  ii  68. — Syn.  R.  vernix,  Linn,  (partly) ; 
R.  juglandifolia,  Wall,  (not  Willd.)  Vern.  Kambal,  gadumbal,  rUchali, 
rukhro,  arkhar,  arkol,  harku,  lohasa,  Pb. ;  Akoria,  kaunki,  (gur)  bhaliun, 
N.W.P. ;  Bhaidio,  choei,  Nepal. 
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A  tree.  Young  branches,  petioles,  under  side  of  leaves,  and  inflorescence 
clothed  with  dense,  soft,  rusty  or  greyish-brown  tomentuin;  leaves  ap- 
proximate near  ends  of  branches,  12-15  in.  long,  imparipinnate ;  leaflets 
opposite,  3-5  pair,  nearly  sessile,  the  terminal  long-petiolulate,  oblong  or 
elliptic  from  unequal-sided  base,  acuminate,  entire,  with  20-25  arcuate 
main  nerves  on  either  side  of  midrib.  Panicles  much  shorter  than  leaves, 
lateral  from  the  axils  of  the  lower  or  of  fallen  leaves.  Flowers  nearly 
sessile,  petals  with  dark  veins.  Fruit  ovoid  or  globose,  £  in.  long,  in 
compact  pyramidal  panicles,  rusty  pilose  when  young,  nearly  glabrous 
when  ripe.  Outer  pericarp  dry,  chartaceous,  splitting  irregularly.  Kernel 
hard,  smooth,  in  a  mass  of  vegetable  wax. 

Common  in  places  between  2000  and  4000  ft,  ascending  to  7000  ft.,  Himalaya 
from  the  Indus  to  Sikkira.  FL  May,  June  ;  fr.  July-Sept.  A  large  handsome 
tree,  50  ft.,  with  a  trunk  attaining  5-6  ft.  girth.  Mostly  in  open  places,  not  in 
forests.  Bark  of  trunk  grey,  smooth,  shining.  Wood  reddish  brown,  with  in- 
distinct medullary  rays,  soft,  not  valued.  (On  the  Sutlej,  yellow  when  dry ;  used 
for  saw-frames  and  axe-handles.)  The  milky  juice  of  the  leaves  is  corrosive. 
It  blisters  the  skin  dreadfully.  In  Jaonsar  Bawar  it  is  rubbed  on  thread,  to 
strengthen  it. 

I  follow  Decandolle  and  Royle  (111.  175)  in  uniting  the  Indian  tree  with 
the  Varnish- tree  of  Japan  (R.  vernix,  Linn. ;  Thunberg  Fl.  Japon,  121).  I  do 
so,  however,  with  great  reluctance;  for  I  feel  assured  that  tney  are  not  the 
same  species.  Wallich's  name,  R,  juglandifolia,  had  unfortunately  been  anti- 
cipated by  Willdenow  for  a  species  from  New  Granada.  I  have  therefore  no  alter- 
native, as  it  does  not  appear  to  me  expedient  to  found  a  new  name  on  the  ma- 
terials at  present  available  to  me.  Tne  leaves  of  the  Japanese  specimens  are 
less  tomentose,  and  the  flowers  are  pedicellate,  in  lax  panicles,  longer  than 
half  the  length  of  leaf.  I  have  not  seen  specimens  from  Japan  in  fruit, 
but  Gartner's  and  Kampfer's  description  seems  to  show  that  the  pericarp 
does  not  split  as  it  does  in  the  Indian  tree.  Nor  is  the  Himalayan  tree  known 
to  yield  any  varnish.  Gartner  (Fruct  i.  p.  205,  t  44)  describes  the  fruit 
of  the  Japanese  tree  as  "drupa  exsucca,  turgide  lenticularis,  rotundo-rhom- 
boidea :  vertice  acuminate,  obfiquo,  excentrico.  Cortex  (the  pericarp)  crassus, 
fibroso-fungosus,  superficie  lsevigalissima,  splendente,  spadiceo-lutea.  •  Kaemp- 
fer  Amoemtates  exotic®  (1712),  p.  791,  describes  the  tree  under  the  Japanese 
name  Sitz-dtgu  and  Urus-no-ki>  and  says,  "Fructus  facie  ac  magnitudine 
ciceris,  membranula  tenui  micante  vestitus,  per  maturitatem  durissimus  et  ob- 
soleti  coloris." 

In  Japan  the  Varnish-tree  appears  to  be  cultivated  as  coppice- wood.  Kamp- 
fer  states  that  the  varnish  is  obtained  by  incisions  in  stems  three  years  old,  these 
are  cut  down  when  exhausted,  and  the  tree  shoots  up  again.  In  Kampfer's  time  the 
varnish  obtained  from  this  tree  was  considered  superior  to  the  varnish  from  China 
and  Siam  (Melanorhosa  usitatissima  7),  and  was  often  mixed  with  the  inferior 
kinds.    Candles  are  made  in  Japan  of  the  wax  round  the  fruit. 

7.  R.  succedanea,  L. ;  Roxb.  FL  Ind.  ii.  98  ;  Wight  Ic.  t.  560.— Syn. 
R.  acuminata,  DC.  Prodr.  ii.  268.  Vern.  Tatri,  arkol,  arkhar,  titar(i), 
lakhar,  rthhtil,  Pb.  ;  Shash,  Kunawar ;  Fd&i-no-Jd,  Japan.  (Ksempfer, 
Amcen.  exoticae,  p.  794.) 

Glabrous.  Leaves  approximate  at  the  ends  of  branches,  6-12  in.  long, 
imparipinnate ;  petiole  round,  naked  ;  leaflets  opposite,  3-6  pair,  2-4  in. 
long,  petiolulate  from  unequal  base,  oblong-lanceolate,  entire,  long-acumin- 
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ate ;  lateral  nerves  10-15  on  either  side  of  midrib.  Panicles  numerous, 
lateral,  much  shorter  than  leaves,  in  the  axils  of  the  lowest  leaves  or  below 
them  from  the  axils  of  the  bud-scales.  Flowers  small,  greenish  yellow  ; 
pedicels  nearly  as  long  as  flowers.  Drupes  on  lax  drooping  panicles,  ob- 
lique, compressed,  outline  rhomboid,  about  J  in.  long,  glabrous,  rugose, 
yellow  or  light  brown ;  kernel  smooth,  whitish,  hard,  enclosed  by  a 
fibrous  pericarp ;  vegetable  wax  mixed  with  the  fibres.     Seeds  large,  oily. 

In  many  parts  of  the  Himalaya  from  2000-8000  ft.,  from  the  Jhelam  to 
Assam.  Usually  in  mixed  forests.  (Nachar  forest,  Bassahir.)  Easia  hills  ;  also 
in  China  and  Japan.  Deciduous.  Leaves  fall  in  October,  and  turn  red  before 
they  falL  Fr.  Aug^  Sept.  A  moderate-sized  tree,  30  ft.  high,  with  a  short 
trunk  3  ft  girth.  The  milky  juice  of  the  tree  causes  blisters  and  makes  black 
stains  on  paper.  In  Japan  (Kaampfer,  L  c)  the  seed  (and  pericarp  ?)  is  crushed, 
boiled,  mixed  with  the  fruit  of  another  tree  (Sindan,  Melia  Azedarack  ?), 
and  pressed,  while  hot.  The  result  is  a  beautiful  vegetable  wax  of  snow-white 
colour,  of  which  candles  are  made.  Kampfer  calls  this  the  wild  Varnish-tree, 
and  states  that  it  yields  a  small  supply  of  varnish. 

2.  PISTACIA,  Linn. 

Trees  or  shrubs,  with  alternate,  pinnate,  or  trifoliolate  leaves  without 
stipules,  and  small  unisexual  dioecious  flowers  without  petals  in  axillary 
racemes  or  panicles.  Male  flowers  with  a  3-5-cleft  calyx,  and  3-6  stamens, 
on  a  small  disc  Female  flowers  supported  by  bracts.  Sepals  3-4.  Ovary 
sessile,  1-celled,  style  short,  3-fid ;  stigmas  3  capitate,  recurved ;  ovule 
1,  suspended  from  a  basifixed  funicle.  Fruit  a  dry  drupe,  with  a  hard, 
bony  kernel.  Seed  with  a  membranous  testa,  a  curved  embryo  and 
thick  plano-convex,  often  green  cotyledons,  filled  with  fat  oil 

1.  P.  integerrima,  J.  L.  S.— Tab.  XXII.— Syn.  RJius  integerrima, 
Wall ;  R.  kakrcmngee,  Eoyle.  Often  erroneously  called  R.  acuminata. 
Vern.  Skue,  sarawdn,  masua,  Afg. ;  Kdkkar,  hangar,  kdkra,  M/da>  kdkdi, 
kakkrangche,  tungu,  gurgu,  Pb.,  N.W.P. 

A  tree,  nearly  glabrous.  Leaves  impari-  or  pari-pinnate,  6-9  in.  long, 
with  fine  pubescence  along  petioles  and  nerves  while  young ;  leaflets  op- 
posite or  nearly  so,  4-5  pair;  short-petiolulate,  lanceolate  from  oblique 
base,  entire,  long-acuminate,  with  10-18  arcuate  lateral  nerves,  joined  by 
reticulate  veins.  Flowers  on  lateral  panicles,  the  leaves  below  on  the 
previous  year's  wood.  Male  panicles  short,  compact,  pubescent  Stamens 
5,  6,  or  7  ;  anthers  large,  oblong,  obtuse,  deep  red.  Sepals  much  shorter 
than  stamens.  Female  flowers  on  short  pedicels,  in  long  lax  panicles. 
Calyx  of  4  linear  sepals,  generally  supported  by  2  ovate  bracts,  shorter 
than  sepals.  Sepals  and  bracts  deciduous.  Style  3-fid  nearly  to  the  base, 
with  broad  recurved  stigmas.  Drupe  dry,  somewhat  broader  than  lon& 
\  in.  broad,  rugose,  glabrous,  grey  when  ripe. 

Eastern  slopes  of  the  Suliman  range,  hills  of  Trans-Indus  territory,  and  round 
the  Peshawar  valley,  between  1200  and  4000  ft.  Salt  range,  and  many  parte  of 
the  Siwalik  tract  and  the  outer  Himalaya,  between  1600  and  6600  ft.,  ascend- 
ing at  times  to  8000  ft  from  the  Indus  to  the  Sarda.    Often  scattered  on  hot  bare 
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rocky  slopes.  Cultivated  in  gardens  of  the  Panjab  plains.  The  dark-green 
leaves  fall  in  February,  the  young  foliage  appears  about  March,  together  with 
the  red  flower-panicles,  giving  the  tree  a  striking  appearance  for  some  time.  At 
4000-5000  ft.  elevation  the  flowers  open  in  May,  and  the  fruit  ripens  from  June- 
October. 

A  shady  tree,  40  ft.  high  or  more  ;  trunk  attaining  a  girth  of  8-9,  and  at  times 
12-15  ft.  Twigs  ash-coloured  or  reddish  brown,  longitudinally  rugose,  with 
white  specks  ;  bark  of  trunk  grey.  The  heartwood  of  mature  trees  is  the  best 
and  most  handsome  wood  of  the  North- West  Himalaya  for  carving,  furniture, 
and  all  kinds  of  ornamental  work.  Tt  is  hard,  close-  and  even-grained,  brown, 
beautifully  mottled  with  yellow  and  dark  veins,  and  takes  a  fine  polish.  The 
sapwood  is  liable  to  be  attacked  by  insects  ;  but  the  heartwood  is  durable,  highly 
prized,  and  consequently  often  cut  recklessly.  In  Kangra,  under  native  rule,  it 
was  one  of  the  Padshahi  or  Royal  trees. 

The  tree  is  lopped  severely,  the  twigs  and  leaves  being  a  favourite  food  of 
buffaloes  and  camels.  Gall-like  excrescences,  black,  hard,  rugose,  hollow,  ir- 
regularly crooked,  often  6-7  in.  long,  are  formed  in  October  on  leaves  and  peti- 
oles. They  are  sold  under  the  name  of  Kakra-singi,  and  are  used  in  native 
medicine.  The  fruit  of  this  tree  is  probably  the  Sumak  of  the  Panjab  bazaars, 
used  to  strengthen  digestion. 

Two  other  trees  of  the  same  genus  grow  in  Beluchistan  and  Afghanistan,  and 
yield  a  resin  similar  to  mastich,  called  in  Sindh  Sahti  Icundru.  They  also  yield 
^lls  of  various  shape  and  colour.  One  of  these,  P.  Khinjuk,  J.  E.  Stocks  ; 
Boissier  Fl.  Orient  ii.  6,  called  Khinjak,  Khanjah,  Sharamna,  Sheawna,  gewdun, 
in  Afghanistan  and  Beluchistan,  with  unwinged  petioles,  is  nearly  allied  to  Pis- 
tacia  Terebinthusy  L.,  a  shrub  or  small  tree  of  South  Europe  and  Western  Asia, 
which  yields  the  Chios  or  Cyprus  turpentine.  The  other  (Kasur),  with  winged 
petioles,  P.  cabulica,  J.  E.  Stocks,  Boissier  1.  c,  is  allied  to  P.  atlantica, 
Desf.,  a  large  tree  60  ft.  high,  of  North  Africa,  Mount  Atlas,  and  the  Canary 
islands,  which  furnishes  a  resin  similar  to  mastich.  The  true  mastich  of  Chios, 
which  is  used  all  over  the  Levant  for  fumigation,  and  which  is  chewed  to  whiten 
the  teeth,  and  to  make  the  breath  agreeable,  is  the  product  of  P.  Lentiscus, 
Linn.,  an  evergreen  shrub,  with  paripinnate  leaves,  of  tne  Mediterranean  region. 
The  pistachio-nuts,  which  are  imported  into  India  from  Afghanistan,  are  pro- 
duced by  Pistacia  vera,  Linn.,  a  small  tree  with  3-5  broad-ovate  leaflets,  of  Svria, 
Mesopotamia,  Persia,  which  is  cultivated  in  Sicily,  and  other  parts  of  Southern 
Europe. 

3.  ODINA,  Roxb. 

Trees  with  deciduous,  alternate,  imparipinnate  leaves ;  leaflets  opposite, 
entire.  Flowers  small,  unisexual,  fasciculate,  in  racemose  panicles.  Calyx 
4-5-cleft,  persistent,  lobes  imbricate  in  bud.  Petals  as  many  as  calyx- 
lobes,  imbricate  in  bud.  Male  flowers  :  an  annular  cisenate  disc,  bearing 
stamens  double  the  number  of  petals,  surrounding  a  4-cleft  rudiment  of 
ovary ;  anthers  versatile,  attached  above  the  base.  Female  flowers : 
short  sterile  stamens  on  disc,  surrounding  the  ovary.  Ovary  ovoid,  1- 
celled,  with  4  distinct,  short  thick  styles,  and  a  solitary  pendulous  ovule. 
Fruit  a  drupe,  with  a  hard  kernel ;  embryo  with  flat  fleshy  cotyledons. 

1.  0.  Wodier,  Roxb.  Fl.  Ind.  ii  293;  W.  &  A.  Prodr.  171;  Wight  Ic 
t  60;  Bedd.  Fl  Sylv.  t  123. — Vern.  Kidmil,  kembal,  kimlu,  hamldi, 
koamla,  batrin,  dila,  dhauntika,  sidamba,  ptchka,  lidhra,  Pb. ;  Jhinghan, 
jiban,  ttindan,  kanni,  Jearallu,  N. W.P. ;  Jhigna,  Jhingan,  Oudh ;  Gavjak, 
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moian,  moyen,  tnowi,  barna,  dampara,  C.P. ;  Moina,  Guzerat ;  Wodier 
and  Wude  in  Tamil  (hence  the  specific  nanie)(;  Gharri-marra,  Gonds,  Sat- 
pura  range.     Nabhay,  Burm. 

Young  branches,  leaves,  and  inflorescence  with  deciduous  stellate 
tomentum.  Leaves  few,  near  ends  of  branches,  12-18  in.  long,  more  or 
less  glabrous  when  old,  leaflets  3  or  4  pair,  short-petiolulate,  ovate,  the  ter- 
minal long-petiolulate.  Flowers  tetramerous,  on  short  pedicels  in  com- 
pact, few-flowered  cymose  fascicles,  the  female  flowers  in  simple,  the  male 
flowers  in  compound  racemes.  Kacemes  numerous  at  the  end  of  branches, 
or  on  short  lateral  branchlets,  male  and  female  on  different  branches 
(often  on  different  trees).  Bracts  numerous,  broad-ovate,  ciliate.  Calyx- 
lobes  obtuse,  ciliate.  Petals  oblong,  more  than  twice  the  length  of  calyx, 
coriaceous,  spreading,  purplish  and  greenish-yellow.  Stamens  8,  in  male 
flowers  as  long  as  petals.  Drupe  on  short  pedicel,  obliquely  oblong, 
compressed,  £-§  in.  long ;  epicarp  coriaceous,  glabrous,  red  when  ripe. 
(Sometimes  black  ?) 

Common  in  dry  forests  in  most  parts  of  India  and  Burma,  extending  north- 
west to  the  Indus,  and  ascending  to  4000  ft.  in  the  outer  Himalaya.  Leafless 
from  January  or  February  to  June ;  the  flowers  appear  before  the  leaves  between 
February  and  April;  the  fruit  ripens  from  June  onward,  and  often  remains 
long  on  the  tree. 

A  large  tree,  40-50  ft.  high,  with  an  erect  trunk,  attaining  generally  5-6  ft.  in 
girth  (12  ft  Baraich  and  Gonda  forests,  Oudh).  Branches  not  numerous,  large, 
spreading.  A  handsome  tree  when  in  full  foliage,  an  eyesore  when  leafless. 
Bark  1  in.  thick,  ash-coloured,  brown,  or  blackish,  smooth,  with  scaly  plates  ex- 
foliating, inner  substance  reddish,  mucilaginous.  Sapwood  whitish,  large,  often 
nearly  half  the  radius.  Heartwood  dull  red,  or  reddish  brown.  A  cub.  ft 
weighs  50-60  lb.,  P.  821.  Works  and  planes  smooth,  polishes  well,  and,  save 
that  it  is  heavy,  might  be  valuable  for  cabinet-work.  Used  for  spear-shafts, 
scabbards,  spokes  of  wheels,  and  (in  Burma)  for  oil-presses  and  rice-pounders. 

A  yellowish- white  gum  exudes  in  spring,  which  is  largely  collected,  and  used 
in  cloth-printing  by  weavers,  and  in  medicine.  The  tree  is  often  lopped  and 
pollarded,  the  leaves  and  branches  being  a  favourite  fodder  of  cattle.  Elephants 
are  very  fond  of  the  young  shoots. 

4.  SEMECABPUS,  Linn.  fiL 

Trees  with  alternate,  petiolate,  simple,  coriaceous  leaves,  and  small 
polygamous  flowers  in  lateral  or  terminal  panicles.  Calyx  5-cleft,  the 
segments  deciduous.  Petals  5,  imbricate.  A  broad  annular  disc  between 
stamens  and  ovary.  Stamens  5,  small  and  sterile  in  the  female  flowers. 
Ovary  1,  1-celled,  with  3  styles;  ovule  solitary,  pendulous.  Fruit  an 
oblong,  more  or  less  oblique  drupe,  with  a  thick  pericarp,  its  cells  filled 
with  an  acrid  resinous  juice,  surrounded  at  the  base  by  a  fleshy  cupular 
or  turbinate  hypocarp,  formed  of  the  thickened  receptacle  and  base  of 
calyx, 

1.  S.  Anacardium,  L. ;  Roxb.  Cor.  PI.  t.  12  ;  FL  Ind.  il  83  ;  W.  &  A. 
Prodr.  168 ;  Wight  Ic  t  558  ;  Bedd.  FL  Sylv.  t.  166.— The  Marking 
Ntti  tree. — Sans.  Aruehkara,  bliallataka.     Vern.  Bhildwa,  bhaliau,  Pb., 
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N.W.P. ;  BkdlUy  Oadh  ;  Koka>  bhallia,  C.P. ;  Kohoka-marrah,  Gonds, 
Satpura  Range. 

Young  branches,  inflorescence,  petioles,  and  under  side  of  leaves  clothed 
with  a  short,  somewhat  harsh,  tomentum  of  simple  hairs.  Leaves  approxi- 
mate near  extremities  of  branches,  oblong-obovate,  9-18  in.  long,  rounded 
at  the  top,  with  rounded  or  cordate  base,  on  a  short,  thick,  half-round 
petiole.  Flowers  nearly  sessile,  fasciculate,  the  fascicles  arranged  in  erect 
compound  terminal  panicles.  Bracts  lanceolate,  the  lower  branches  of 
panicle  in  the  axils  of  leaves.  Petals  oblong,  3-4  times  the  length  of 
calyx,  spreading,  glabrous,  greenish  yellow.  Filaments  subulate  from  a 
somewhat  dilated  base.  Drupe  obliquely  oval  or  oblong,  about  1  in. 
long,  smooth,  shining,  purplish  black  when  ripe,  hypocarp  orange. 

Locally  abundant  in  most  parts  of  India,  its  north-western  limit  somewhat 
beyond  the  Sutlej  river  ;  ascends  in  the  outer  Himalaya  to  3500  ft.  Decidu- 
ous, old  leaves  shed  in  February,  new  foliage  issues  in  May.  The  flowers  appear 
at  various  times,  generally  soon  after  the  leaves  ;  the  fruit  ripens  from  Novem- 
ber to  February.  A  moderate-sized  tree,  attaining  30  ft  (but  often  smaller), 
with  an  erect  trunk  4  ft.  girth.  Bark  1  in.  thick,  dusky  grey,  blackish,  with 
irregularly  quadrangular  plates,  separated  by  narrow  longitudinal  and  shallow 
irregular  cross  furrows  or  wrinkles,  in  old  trees  rough  with  exfoliating  scales. 
Inner  surface  of  bark  red,  exuding  a  juice  which  blackens  on  exposure.  Wood 
ash-coloured,  reddish  white,  or  brown,  even-  but  open-grained,  weight  42  lb. 
per  cub.  ft.  Sap-  and  heart-wood  not  distinct.  The  wood  is  full  of  an  acrid 
juice,  which  causes  swelling  and  irritation ;  timber-cutters  object  to  felling  it 
unless  it  has  been  ringed  for  some  time.  Cracks  in  seasoning,  is  not  durable, 
and  is  not  much  used.   Bark  adstringent,  used  in  dyeing. 

A  brown,  nearly  insipid  gum  exudes  from  the  stem.  The  leaves  serve 
as  plates.  The  ripe  fruit  is  collected :  the  hypocarp  is  eaten ;  fresh,  it  is 
acrid  and  adstringent — roasted,  it  is  said  to  taste  somewhat  like  roasted  apples, 
and  when  dry  somewhat  like  dates.  The  pericarp  is  full  of  acrid  juice,  which 
is  used  in  native  medicine.  A  black  varnish  is  prepared  from  it,  and  mixed 
with  lime-water  it  is  used  for  marking  cotton.  The  oil  of  the  seeds,  mixed 
with  the  milk  of  Euphorbia,  is  made  into  birdlime  by  the  wild  tribes  of  tbe  - 
Satpura  range  in  the  Central  Provinces. 

5.  MANGIFERA,  Linn. 
Trees  with  alternate,  petiolate,  simple,  entire,  coriaceous  leaves.  Flowers 
polygamous,  in  terminal  panicles.  Calyx  4-5-parted,  imbricate,  deciduous^ 
Petals  equal  number,  imbricate  with  prominent  thick  longitudinal  nerves* 
Stamens  4-5,  inserted  on  a  more  or  less  prominent  disc ;  I  stamen  only 
perfect,  much  larger  than  the  others.  Ovary  sessile,  1 -celled,  oblique, 
with  a  lateral  simple  style  and  I  ovule,  attached  to  the  side  of  the  cell 
above  its  base.  Fruit  a  large  fleshy  drupe,  with  a  fibrous  kernel,  1 -seeded. 
Testa  thin,  chartacepus,  no  albumen;  cotyledons  fleshy,  plano-convex,  often 
unequal  and  lobed  ;  radicle  inferior. 

1.  M.  indica,  L. ;  Eoxb.  Fl.  Ind.  i.  641 ;  W.  &  A.  Prodr.  169 ;  Bedd. 
Fl.  Sylv.  t.  162.  Tho  Mango-tree.  Sans.  Amra, ;  Malay,  Manga. — Vcrn. 
Am,  dmbi,  dmri.  Local  name,  Marka-marrah,  Gonds  of  Satpura  range. 
Thayetben,  Burm. 

A  large  evergreen  tree,  glabrous;  leaves  generally  6-12  in.  long,  dark 
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green,  coriaceous,  approximate  near  the  extremities  of  branches,  oblong- 
lanceolate,  entire,  the  margins  often  waved ;  petioles  swollen  at  base ; 
numerous  arcuate  lateral  nerves,  with  shorter  intermediate  nerves.  Panicles 
large,  erect,  a  little  downy,  with  horizontal  branches,  and  oval  somewhat 
concave  bracts.  Flowers  pale  yellow,  strongly  scented,  male  and  bisexual 
flowers  on  the  same  panicle.  Sepals  5,  oblong,  concave.  Petals  ovate, 
twice  the  length  of  sepals,  with  dark  yellow  or  orange  lines  near  the  base. 
Disc  fleshy,  5-lobed,  surrounding  the  ovary,  and  connate  with  its  base ; 
the  stamens  inserted  between  it  and  the  ovary.  Filament  1,  subulate, 
bearing  an  oval  purple  anther ;  sterile  stamens  2-4,  minute.  Ovary  ob- 
liquely ovoid,  with  a  lateral  incurved  style.  The  fruit  varies  in  length 
from  2-6  in.,  is  compressed,  generally  yellow  when  ripe,  with  a  more  or  less 
flattened  fibrous  kernel,  the  radicle  generally  bent  upwards. 

The  Mango-tree,  or  wild  forms  which  are  closely  allied  to  the  cultivated 
kinds,  is  indigenous  in  Burma,  along  the  Ghats  of  the  western  coast  (extending 
northwards  to  Khandeish),  in  the  Kasia  hills,  Sikkim,  and  in  ravines  of  the 
higher  hills  of  the  Satpura  range.  It  is  also  believed  to  be  wild  in  the  sub- 
Himalayan  tract,  in  deep  gorges  of  the  Baraitch  and  Gonda  hills  in  Oudh,  and 
of  the  outer  hills  in  Kamaon  and  Garhwal.  Roxburgh,  1.  c.  644,  describes  the 
wild  Mango  of  Silhet  as  M.  sylvatica,  with  linear  petals  many  times  longer 
than  calyx,  and  a  short,  turbinate,  slightly  grooved  disc.  The  Mango  is  culti- 
vated throughout  India,  but  west  of  the  Ravi  it  almost  disappears,  except  at  a 
few  places  in  Mozaffargarh,  and  about  Seaikot  At  Peshawar  there  are  only 
a  few  small  trees  with  indifferent  fruit,  and  it  is  very  scarce  further  down  in 
the  Trans-Indus  territory.  In  Upper  Sindh  (near  Sukkhur),  the  Mango  is  grown 
in  gardens  and  produces  good  fruit,  but  requires  to  be  protected  against  frost 
while  young.  In  the  outer  N.W.  Himalaya  it  is  cultivated  as  high  as  3600  ft. 
In  India,  the  Malayan  Peninsula,  and  the  Indian  Archipelago,  the  Mango-tree 
has  been  cultivated  from  time  immemorial  It  is  also  cultivated  in  other  tropi- 
cal countries,  particularly  in  Brazil  and  the  West  Indies,  but  its  introduction 
into  America  is  of  comparatively  recent  date  (1782  to  Jamaica).  The  young 
foliage  is  purplish  green,  and  comes  out  between  Feb.  and  June.  Fl.  between 
Feb.  and  Apru,  according  to  latitude,  elevation,  and  locality  ;  the  fruit  ripens 
between  May  and  July. 

Attains  60-70  ft.  in  North  India ;  trunk  straight,  to  15  ft.  girth,  with  a  broad 
massive  crown,  giving  dense  shade.  Bark  J-l  in.  thick,  dark  grey,  brown  or 
blackish,  rough  with  numerous  small  fissures  and  exfoliating  scales.  Wood  dull 
grey  or  dirty  white,  with  darker  streaks  or  patches,  soft,  open-grained,  readily 
eaten  by  insects.  The  cub.  ft  weighs  38-44  lb.,  P.  between  463  and  678.  In 
old  trees  small  distinct  heartwood  of  dark  brown  colour  (R.  Thompson).  Used 
for  planking,  doors,  and  window-frames.  Canoes  and  Massula  boats  are  made 
of  it  Bark  and  leaves  are  used  medicinally  ;  a  gum  issues  from  wounds  in  the 
bark,  and  Lakh  is  produced  on  the  tree  (in  Sindh,  in  dry  years). 

Mainly  cultivated  on  account  of  its  fruit  In  North  and  Central  India  the 
fruit  of  ungrafted  trees  is  generally  stringy,  with  a  strong  turpentine  flavour. 
It  nevertheless  forms  an  important  article  of  food  for  large  classes  of  the  popu- 
lation. The  fruit  of  good  grafts  is  excellent,  soft,  iuicy  and  with  a  delicious 
aromatic  flavour.  In  Burma  the  Mango  is  not  generally  grafted  ;  seeds  of  a  good 
kind,  as  a  rule,  produce  good  fruit  of  a  similar  description.  This  is  a  remark- 
able fact,  but  it  does  not  stand  quite  alone,  for  in  other  parts  of  India  also  it  has 
been  noticed  that  the  seed  of  good  kinds  produces  tne  same  variety  without 
grafting  (Firminger  Gardening,  2d  ed.  p.  235).     It  is  an  interesting  question, 
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whether  in  certain  districts,  or  under  certain  circumstances  only,  grafting  is 
necessary  to  produce  a  good  variety  of  the  Mango. 

In  Jamaica,  starch  is  made  of  unripe  Mangoes  ;  the  kernels  are  eaten  in  India 
during  times  of  scarcity.  Roxburgh  states  that  they  are  first  boiled  in  the 
steam  of  water. 

6.  BUCHAKAKIA,  Boxb. 

Trees  with  alternate,  petiolata,  simple,  entire,  coriaceous  leaves.  Flowers 
small,  bisexual,  in  terminal  and  axillary  panicles.  Calyx  small,  3-5- 
cleft,  persistent.  Petals  5,  oblong,  imbricate  in  bud.  An  annular  disc, 
between  ovaries  and  stamens,  more  or  less  crenate  or  lobed.  Stamens 
10,  inserted  outside  the  disc  at  its  base ;  anthers  basinxed.  Carpels  5, 
distinct,  1  fertile,  1 -celled,  ovule  1,  attached  to  a  funicle  proceeding  from 
the  base  of  the  ovary ;  the  others  rudimentary,  subulate.  Fruit  a  drupe 
with  compressed  crustaceous  or  bony  putamen,  splitting  into  2  valves  at 
the  time  of  germination. 

1.  B.  latifolia,  Roxb.  Fl.  Ind.  ii.  385 ;  Cor.  PI.  282 ;  W.  et  A-  Prodr. 
169  ;  Bedd.  FL  Sylv.  t.  165. — Sans.  Piydla,  chara,  Vera.  Ctrirauli, 
Pb. ;  Pidl,  muria,  katbhildway  Garhwal,  Kamaon ;  Pidr,  peirah,  Oudh ; 
Char  acMr,  C.P. ;  Sdrdka-marrah,  Gonds,  Satpura  range.  The  kernel 
of  the  fruit  is  called  chironji.     Lumboben,  Burm. 

Young  branches,  inflorescence,  under  side  of  leaves,  petioles,  and  midrib 
clothed  with  long  silky  hairs.  Leaves  generally  6-10  in.  long,  oblong, 
obtuse,  with  15-20  prominent  and  branched  lateral  nerves  on  either  side  of 
midrib,  and  shorter  intermediate  ones.  Stipules  none.  Panicles  terminal 
and  from  the  axils  of  the  upper  leaves,  pyramidal.  Bracts  small,  cadu- 
cous. Flowers  whitish  green,  sessile.  Carpels  hairy.  Drupe  black  when 
ripe,  |  in.  long,  putamen  hard,  bony. 

A  common  tree  of  the  dry  forests  throughout  India  and  Burma,  ascending 
nearly  to  4000  ft  in  South  India,  and  to  3000  ft  in  the  outer  Himalayan  ranges. 
The  Sutlej  is  its  north-western  limit  in  North  India.  Common  in  Sal  forests, 
but  extends  far  beyond  the  limits  of  Sal  in  the  south.  Nearly  leafless  for  a 
short  time  during  the  hot  season ;  the  new  leaves  issue  about  May,  and  the  full- 
grown  foliage  is  dark  green.  Fl.  Jan.-March ;  the  fruit  ripens  in  April  and 
May,  and  is  generally  off  the  tree  by  the  middle  of  June.  A  Loranthus  is  com- 
mon on  the  tree. 

A  moderate-sized  tree,  40-50  ft  high,  with  a  straight  trunk,  not  exceeding 
4  ft  in  girth  in  North  and  Central  India  ;  bark  1  in.  thick,  dark  grey  or  black- 
ish, rough,  tubercled  and  tesselated,  small  quadrangular  plates  divided  by  deep 
narrow  furrows.  Sap-  and  heart- wood  not  distinct  Wood  brown  when  fresh- 
cut,  when  seasoned  greyish  brown',  red  or  pink,  with  white  streaks,  compact, 
even-grained,  soft  and  light,  weight  36-47  lb.  per  cub.  ft.,  seasons  well,  is  easilv 
worked,  liable  to  be  eaten  by  white  ants  and  beetles,  otherwise  fairly  durable  if 
kept  dry.  Used  for  boxes,  bedsteads,  bullock-yokes,  doors,  window-frames, 
tables,  and  the  like.    Is  apt  to  stain  clothes  unless  polished. 

The  bark  is  used  for  tanning ;  a  pellucid  gum  exudes  from  wounds  in  the 
stem ;  the  leaves  are  often  used  as  a  substitute  for  plates.  The  fruit  has  a 
pleasant,  sweetish,  subacid  flavour,  is  an  important  article  of  food  of  the  hill 
tribes  in  the  Central  Provinces  (Gonds  and  Bygahs).  They  collect  the  seed  and 
extract  the  kernel,  which  they  barter  for  grain,  salt,  and  cloth.    The  kernel 
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tastes  somewhat  like  pistachio-nuts ;  it  is  an  important  article  of  trade,  being 
used  largely  in  native  sweetmeats.    Oil  is  extracted  from  it. 

7.  SPONDIAS,  Linn. 

Trees,  with  alternate,  imparipinnate  leaves,  without  stipules,  and 
small  flowers  in  terminal,  spreading  panicles.  Calyx  small,  4-5-lobed. 
Petals  as  many,  valvate  or  imbricate  in  bud.  Stamens  twice  the  num- 
ber of  petals,  inserted  under  the  plicate  or  crenate  disc ;  anthers  versa- 
tile. Carpels  4-5,  at  first  distinct,  afterwards  coalescing ;  styles  as  many 
as  carpels  ;  ovules  solitary,  pendulous.  Fruit  a  fleshy  drupe,  with  a  bony, 
2-5-celled,  2-5-seeded  kernel.  Embryo  straight,  with  plano-convex  coty- 
ledons. 

1.  S.  Mangifera,  Pers. ;  Eoxb.  Fl.  Ind.  ii.  451 ;  W.  &  A.  Prodr.  173  ; 
Wight  I1L  t.  76  ;  Bedd.  Fl.  Sylv.  t.  169.— Hog-plum.  Sans.  Amrdtaka, 
hapitana.  Vern.  Amra,  amara,  ambdrd,  amur9  baliamb,  ambodha. 
(Kwayben,  Burm.) 

Glabrous.  Leaves  near  extremities  of  branches,  12-20  in.  long ;  leaflets 
opposite,  about  5  pair,  short-petiolulate,  elliptic-oblong,  acuminate,  with 
10-30  parallel,  nearly  straight,  lateral  nerves  on  either  side  of  midrib, 
joined  at  the  ends  by  a  prominent  nerve  running  parallel  with  the  edge 
and  close  under  it,  and  reticulate  veins  between.  Flowers  white,  nearly 
sessile,  bisexual,  pentamerous,  fasciculate,  on  large,  erect,  diffuse,  and  thin 
panicles.  Petals  5,  oblong,  spreading.  Disc  fleshy,  notched.  Filaments 
subulate,  shorter  than  petals.  Drupe  ovoid,  smooth,  fleshy,  yellow  when 
ripe,  about  1J  in.  long;  kernel  woody,  tough,  fibrous  outside,  and  rough 
with  irregular  furrows  and  cavities.  Seeds  1-3.  The  flowers  of  this  sp. 
seem  always  to  be  bisexual,  but  a  few  only  set  fruit. 

Common,  but  not  everywhere,  in  dry  forests  of  many  parts  of  India  and 
Burma.  Its  north-western  limit  seems  to  be  the  Salt  range  in  the  Panjab. 
Scarce  in  the  Central  Provinces.  One  of  the  first  trees  to  shed  its  leaves 
(Nov.),  and  the  last  to  renew  them,  often  not  until  the  rains  have  set  in. 
The  mature  foliage  is  bright  green,  with  a  peculiar  smell  when  bruised. 
Fl.  in  April ;  the  fruit  ripens  in  the  ensuing  cola  season. 

In  North  India  a  small  tree,  25  ft.  high,  4  ft.  girth ;  in  South  India  and 
Burma  a  large  tree.  Bark  thick,  whitish-  or  brownish-erey,  undulated  with 
short  longitudinal,  generally  shallow  wrinkles.  Wood  soft,  coarse-grained,  use- 
less. A  mild  tasteless  gum  exudes  from  wounds  made  in  the  bark  in  spring. 
The  ripe  fruit  has  an  astringent,  acid,  and  turpentine  taste,  but  is  eaten,  and 
is  pickled.  Deer  eat  it  greedily,  and  heaps  of  the  hard  kernels  are  found  every- 
where in  the  forests  where  this  tree  grows. 

Coriaria  ncpalen&is,  Wall.  PL  As.  rar.  t.  289.  Vern.  Massuri  (at  Mussoori, 
whence  the  name),  makola  (Kamaon)  is  a  shrub,  belonging  to  the  small  order 
of  Coriariece,  witn  quadrangular  branchlets,  opposite,  ovate,  3-7-nerved  leaves, 
racemose  pentamerous  flowers,  10  stamens,  and  5  distinct,  1 -seeded  carpels, 
attached  to  a  conical  torus,  the  petals  enlarged  after  flowering,  with  a  sharp 
keel  inside,  which  is  inserted  in  the  interstices  .between  the  carpels.  It  is 
found  in  the  Himalaya,  between  2500  and  7500  ft.  elevation,  from  near  the 
Indus  to  Bhutan.    The  branches  are  browsed  by  sheop.    The  fruit  is  eaten,  but 
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is  said  to  cause  thirst  or  colic.  Nearly  allied  to  it  is  C.  myrtifolia,  Linn.,  a 
shrub  of  South  Europe  and  North  Africa,  the  leaves  of  which  are  used  for  tan- 
ning and  dyeing  leather,  and  the  fruit  of  which  is  poisonous. 

Order  XXX.   MOBINGEiE. 

Soft-wooded  trees,  with  alternate,  impari-  bi-  or  tri-pinnate  leaves ;  the 
pinnae  and  leaflets  opposite ;  leaflets  entire,  caducous.  In  the  place  of  stip- 
ules, glands  at  the  Dase  of  petioles  and  pinnae.  Flowers  large,  bisexual, 
irregular,  white  or  red,  in  axillary  panicles.  Calyx  cup-shaped,  with  5  de- 
ciduous, somewhat  unequal,  petaloid  segments.  Petals  similar  to  calyx 
segments,  unequal,  the  upper  one  ascending.  Disc  lining  inside  of  calyx, 
with  a  short  free  margin.  Stamens  inserted  on  the  edge  of  dise,  5  perfect 
stamens  opposite  to  petals,  and  alternating  with  5  (sometimes  7)  filaments 
without  anthers ;  anthers  attached  on  the  back,  oblong,  1 -celled.  Ovary 
stipitate,  lanceolate,  1 -celled,  with  3  parietal  placentae,  and  a  simple  slen- 
der style;  ovules  numerous.  Capsule  pod-shaped,  rostrate,  3-6-angled, 
torulose,  1 -celled,  3-valved,  with  numerous  seeds,  embedded  in  the  fungous 
substance  of  the  valves.  Seeds  with  a  straight  embryo  without  albumen. 
—Gen.  PL  I  429 ;  Royle  I1L  180;  Wight  I1L  i  186. 

1.  MOBINGA,  Juss. 
(Only  genus,  the  characters  those  of  the  order.) 

1.  H.  pterygosperma,  Gartn.;  W.  &  A.  Prodr.  178;  Wight  BL  t. 
77;  Bedd.  FL  Sylv.  t.  80.  — Syn.  Hyperanthera  Moringa,  Koxb.  EL 
Ind.  ii  368.  Horseradishrtiee.  Sans.  Sobhanjana.  Vern.  Soanjna, 
sdnjna,  senjna,  sujna,  sTiajna,  North  India ;  Swanjera,  Sindh ;  SaiJian, 
8€jany  munga,  mulaka,  C.P. 

Young  branches,  inflorescence,  petioles,  and  young  leaves  clothed  with 
short,  grey,  velvety  pubescence.  Leaves  near  the  extremities  of  branches, 
generally  tripinnate,  1-2  ft  long,  on  long  sheathing  petioles ;  pinnae  op- 
posite, 4-6  pair,  the  lower  3-4  pair  bipinnate ;  pinnulae  opposite,  6-9  pair, 
the  four  lower  pairs  generally  with  3-7  leaflets,  the  rest  consisting  of  single 
leaflets ;  leaflets  on  short  slender  petiolules,  ovate  or  obovate,  entire,  pale 
beneath,  lateral  nerves  indistinct.  Petioles  of  pinnae  and  pinnulae  articu- 
late, with  a  linear  hairy  gland  between  each  pair  of  pinnae,  pinnulae,  and 
leaflets.  Flowers  strongly  honey-scented,  in  numerous  lateral  panicles  at 
the  ends  of  branches ;  bracts  linear,  shorter  than  pedicels.  Petals  linear- 
spathulate,  white,  with  yellow  dots  at  the  base.  Ovary  and  base  of  fila- 
ments hairy.  Pods  pendulous,  9-18  in.  long,  with  9  rounded  longitudinal 
ribs ;  seed  trigonous,  winged  at  the  angles. 

Commonly  cultivated  throughout  India  and  Burma,  in  the  N.W.  Himalaya  to 
1600  ft,  introduced  in  other  tropical  and  subtropical  countries  (Jamaica  1784). 
Wild  in  the  lower  Himalaya  and  Siwalik  tract  from  the  Chenab  to  the  Sar- 
dah,  also  in  the  Oudh  forests.  Most  of  the  old  leaves  shed  in  Dec  and  Jan. ; 
the  fresh  foliage  appears  in  March  and  April ;  the  flowers  issue  between  Jan. 
and  April,  generally  before  the  leaves  are  out ;  the  pods  ripen  from  April  on- 
ward, and,  unless  pulled  off,  remain  long  on  the  tree. 
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A  small  tree,  to  20  ft.  high,  with  a  straight  trunk  4-5  ft.  girth,  and  a  few 
large  divergent  branches.  Bark  grey,  soft,  corky,  and  deeply  cracked.  Wood 
coarse-grained,  spongy,  soft  and  perishable.  The  tree  is  mainly  cultivated  on 
account  of  its  fruit,  which  is  eaten  as  a  vegetable,  and  preserved  as  pickle. 
Leaves  and  flowers  are  likewise  eaten.  Twigs  and  leaves  are  lopped  for  fodder. 
Incisions  are  made  in  the  trunk,  from  which  exudes  a  reddish  gum,  used  in 
native  medicine.  The  root  has  a  strong  pungent  flavour,  much  resembling 
horseradish  ;  locally  applied,  it  acts  as  a  vesicant  (Pharm.  Ind.  61).  From  the 
seeds  of  another  species  with  unwinged  seeds,  M.  aptera,  Gaertn.,  of  Africa,  a 
valuable  oil  (the  Ben-oil  of  watchmakers  and  jewellers)  is  obtained  ;  but>  so  far 
as  known,  no  oil  is  extracted  from  the  seeds  of  this  species  in  India. 

A  second  species,  nearly  allied  to  this,  M.  concaneneu,  Nimmo,  grows  wild 
on  the  dry  hills  of  Raiputana  (Sainina),  near  Eishengurh  and  Bednore  ;  also 
on  the  hills  of  Sindh  (mhua)  and  the  Konkan.  It  has  yellow  flowers,  and  bi- 
pinnate  leaves,  pinna?  4-6  pair,  simply  pinnate,  except  sometimes  the  lowest, 
which  are  bipinnate,  with  broadly  ovate  leaflets,  1  in.  long,  on  petioles  \  in. 
long,  with  4-6  pairs  of  rather  prominent  lateral  nerves.  In  Kajputana  I  found 
it  in  leaf  and  flower  in  Dec.  1869  ;  in  the  Konkan  it  is  said  to  flower  in  Nov. 
The  unripe  fruit  is  eaten.    Bark  thick,  soft,  corky.    Wood  soft  and  light 

Order  XXXI.  LEGUMINOSiE. 

Herbs,  shrubs,  or  trees,  extremely  variable  in  appearance.  Leaves  gen- 
erally alternate,  compound,  and  stipulate  ;  inflorescence  mostly  indefinite. 
Flowers  bracteate ;  calyx  of  5  sepals,  free  or  oftener  connate ;  petals  5  or 
fewer,  equal  or  unequal  Stamens  10  or  numerous,  rarely  hypogynous, 
more  commonly  inserted  with  petals  on  the  base  or  inside  of  the  calyx- 
tube  ;  anthers  2-celled,  cells  parallel,  generally  opening  longitudinally. 
Pistil  monocarpellary,  rarely  2-  or  5-carpellary ;  ovules  numerous,  rarely 
1  or  2,  attached  in  1  or  2  series  to  the  inner  suture.  Fruit  a  pod  (legume), 
generally  dry,  indehiscent,  or  separating  into  2  valves,  along  one  or  both 
sutures.  Seeds  exalbuminous,  ox  (in  some  Ccesalpiniecs)  albuminous;  testa 
coriaceous,  sometimes  horny,  rarely  thinly  membranous  ;  embryo  straight, 
or  the  radicle  bent  upon  the  cotyledons,  which  are  generally  large,  fleshy, 
or  foliaceom— Gen.  PL  i.  434 ;  Royle  111.  180  ;  Wight  HI.  i  187. 

This  large  order  comprises  upwards  of  6500  species,  distributed  nearly 
over  the  entire  globe.  It  is  divided  into  three  well-defined  sub-orders — 
Papilionacece,  Coesalpinieoe,  and  Mimosece. 

Calyx   gamosepalous ;    corolla   papilionaceous ;    petals    free, 

unequal,   imbricate,   the  posterior  petal  outside  ;  stamens 

generally  diadelphous 1.  P  API  LION  AC**. 

Calyx  parted  nearly  to  the  base  ;  petals  free,  mostly  unequal, 

imbricate,  the  posterior  petal  inside-;  stamens  free      .  2.  Casalpihi&s. 

Calyx  gamosepalous ;  petals  more  or  less  connate,  equal,  val- 

vate  ;  stamens  free  or  monadelphous 3.  MimosejC 

First  Sub-order,  PAPILIONAOEJS. 

Mostly  herbs,  rarely  shrubs  or  trees.  Leaves  alternate,  pinnate,  or 
digitate,  rarely  simple ;  stipules  usually  present ;  leaflets  often  stipellate ; 
flowers  bisexual,  irregular.    Calyx  gamosepalous,  often  2-lipped,  the  upper 
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lip  consisting  of  2,  the  lower  (anterior)  of  3  sepals.  Petals  5,  clawed,  un- 
equal, imbricate  in  bud,  the  posterior  and  outside  petal  (standard)  broad  ; 
often  reflexed,  the  2  anterior  and  inside  petals  (keel)  often  connate,  the 
2  lateral  and  intermediate  petals  (wings)  enclosing  the  keel.  (The  stan- 
dard is  often  called  the  upper  petal,  being  commonly  placed  upwards  with 
regard  to  the  axis  of  the  inflorescence,  but  as  regards  insertion  it  is  the 
lowest  of  the  5  petals.)  Stamens  generally  10,  inserted  with  the  petals 
near  the  base  or  on  the  inside  of  the  calyx-tube ;  filaments  free,  or  con- 
nate into  a  tube  or  sheath,  or  the  one  opposite  to  the  standard  free,  the 
claws  of  keel,  or  of  keel  and  wings,  sometimes  adhering  to  the  staminal 
tube ;  anthers  versatile,  rarely  basifixed.  Pistil  monocarpellary,  sessile 
or  stipitate ;  style  incurved  ;  stigma  oblique  or  terminal ;  ovules  numerous, 
rarely  1  or  few. .  Fruit  a  dry  legume.  Seeds  with  a  coriaceous  testa, 
without  albumen;  cotyledons  thick,  plano-convex;  the  radicle  accum- 
bent  upon  the  cotyledons. 

The  20  genera  here  described  belong  to  the  following  tribes  : — 
Podcdyriece. — Stamens  10,  free ;  leaves  simple  or  digitate — Piptanthus. 
Genistece. — Stamens  10,  monadelphous ;  leaves  simple  or  digitate — Crota- 

laricu 
OalegecB. — Stamens  10,  diadelphous;  pod  2-valved;  leaves  imparipinnate 

— Caragana,  Indigofera,  Colutea,  Sesbania,  MUlettia. 
Hedysarece.—St&mena  9  or  10 ;  pod  articulate ;  leaves  pinnate  or  trif olio- 
late — AUiagi,  Pesmodium,  Ougeinia. 
Viciece. — Stamens  generally  10,  diadelphous,  pod  2-valved;  leaves  abruptly 

pinnate — Abrus. 
Phmeolece. — Stamens  10,  monadelphous  or  diadelphous ;  pods  2-valved; 

leaves  imparipinnate ;  leaflets  mostly  3 — Erythrma,  Pueraria,  Butea, 

Spatholobus. 
DalbergiecB. — Stamens  10,  monadelphous,  or  in  2  bundles ;  pod  indehis- 

cent;    leaves  imparipinnate  —  DcUbergta,   Pterocarpiw,  Pongamia, 

Derris. 
SqpJiorece. — Stamens  10,  tree ;  leaves  imparipinnate — Sophora. 

Stamens  free. 

Pod  flat,  2-valved ;  stipules  connate,  opposite  to  petiole  1.  Piptanthub. 

Pod  moniliform,  generally  indehiscent ;  stipules  distinct  2.  Sophora. 

Stamens  monadelphous,  or  equally  diadelphous,  or  unequally 
diadelphous  fthe  tenth  stamen  free). 
Pod  2-valved ;  leaves  pinnate,  rarely  trifoliolate  or  simple. 
Spinescent  shrubs;  flowers  solitary  or  in  few-flowered 

umbels 3.  Caragana. 

Unarmed  shrubs ;  flowers  racemose. 
Flowers  pink,  purple,  or  white  ;  pods  not  inflated         .      4.  Indigofera. 

Flowers  yellow ;  pods  inflated 5.  Colutea. 

Soft- wooded  trees,  with  large  flowers ;  leaflets  numerous  .      6.  Sesbania. 
Climbers  with  flat  pods. 
Leaves  imparipinnate ;  seeds  compressed      ...      7.  Millettia. 
Leaves  abruptly  pinnate ;  seeds  subglobose  ...      8.  Abrus. 
Pod  2-valved ;  leaves  trifoliolate. 
Pod  1-10-seeded. 
Trees  with  bright  red  flowers 9.  Erythrina. 
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Twiners  with  blue  or  purple  flowers  .        .10.  Pueraria. 

Pod  1 -seeded. 
Flowers  large,  orange  ;  standard  oblong ;  wings  adhering 

to  keel 11.  Butka. 

Flowers  small,  white,  purple,  or  pink ;  standard  broadly 

ovate  or  orbicular ;  wings  free  .        .        .12.  Spatholobus, 

Pod  2-valved ;  leaves  simple 13.  Cbotalabia. 

•Pod  articulate,  generally  indehiscent ;  leaves  simple  or  tri- 
foliolate. 
Shrubs  armed  with  axillary  spines ;  leaves  simple    .        .     14.  Alhaoi. 
Unarmed  shrubs  ;  leaves  trifoliolate  ;  flowers  panicled     .     15.  Desmodiom. 
An  unarmed  tree  ;  leaves  trifoliolate ;  flowers  fasciculate 

in  short  racemes 16.  Ougeinia. 

Pod  indehiscent,  not  articulate ;  leaves  imparipinnate. 
Leaflets  alternate. 
Flowers  white,  lilac,  or  purple  ;  pod  oblong,  1-4-seeded    17.  Dalbbbgia. 
Flowers  yellow;  pod  suborbicular,  1-seeded  .     18.  Pterocabpus. 

Leaflets  opposite. 
Pod  short,  thick,  edges  not  winged      .  .19.  Pongamia. 

Pod  flat,  edges  margmate  or  winged     .        .        .        .20.  Debris. 

1.  PIPTANTHTTS,  D.  Don. 

1.  P.  nepalensifl,  D.  Don. — Syn.  Baptisia  nepalensw,  Hook.  Exotic 
Flora,  t.  131. 

A  shrub,  with  alternate,  digitate,  trifoliolate  leaves,  and  large  bright 
yellow  flowers.  Leaflets  lanceolate,  entire,  2-5  in.  long,  sessile ;  common 
petiole  less  than  half  the  length  of  leaflets.  Stipules  deciduous,  connate 
at  the  outer  edges,  so  as  to  appear  opposite  to  the  petiole.  Flowers  sub- 
verticillate,  in  short  hairy  racemes,  with  broad-ovate,  tomentose  bracts. 
Calyx  hairy,  somewhat  2-HppecL  Standard  erect,  large,  broadly  obcordate, 
the  margins  reflexed.  Stamens  10,  free.  Pod  etipitate,  broad-linear,  2-5 
in.  long,  3-10-seeded,  dehiscent 

Himalaya,  Sutlej  to  Bhutan,  in  shady  woods  7000-9000  ft  Hardy  against 
walls  in  England.    FL  May,  June. 

2.  SOPHORA,  Linn. 

Trees  or  shrubs  with  imparipinnate  leaves.  Flowers  yellow,  white,  or 
blue-violet,  racemose  or  panicled,  terminal  or  axillary.  Calyx-teeth  short. 
Standard  erect  or  spreading,  obovate  or  orbicular ;  wings  obliquely  oblong ; 
keel-petals  nearly  straight,  oblong,  imbricate,  or  connate.  Stamens  free, 
or  nearly  so  ;  anthers  versatile.  Ovary  shortly  stipitate,  multiovulate ; 
stigma  terminal,  minute.  Pod  usually  indehiscent,  or  but  tardily  dehiscent, 
moniliform  in  our  species.  Seeds  exalbuminous ;  radicle  short  and  nearly 
straight,  or  longer  and  curved. 

1.  8.  mollis,  Wall.— Syn.  Edwardsia  mollis,  Royle  111.  t  32;  E. 
Hydaspica,  Edgew.  Sometimes  called  Himalayan  Laburnum.  Vern. 
Arghawan,  Afg. ;  Qqjar>  ghwarefa,  Trans-Indus ;  Kun,  kohen,  malan,  Salt 
range;  THun,  tarni,  kathi,  Chenab;  Brisari,  Ravi;  Pahar  gwngri,  Kamaon. 

A  shrub  with  showy  yellow  flowers.  Young  leaves  with  adpressed 
silky  pubescence ;  leaflets   30-40,  subcoriaceous,  elliptic,  J-l   in.  long. 
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flowers  in  lax  axillary  racemes.  Pods  4-6-seeded,  monilifonn,  the  seed 
parts  with  4  membranous  wings,  the  seedless  stalks  between  often  J  in. 
long.     Seeds  brown,  hard,  shining. 

Trans- Indus.  Salt  range.  N.  W.  Himalaya  as  far  as  Kamaon,  ascending  to 
6000  ft.    FL  March,  Apr. 

2.  S.  Grifithu,  Stocks  in  Hook.  Journal  of  Botany,  iv.  (1852)  p.  147.— Syn. 
Kewerlingta  Griffithii,  Boissier  FL  Orient  ii.  630 — is  a  crey-silky  undershrub, 
with  winged  pods ;  common  in  Beluchistan  (3000-6000 1ft.),  also  found  in  Af- 
ghanistan. 3.  S.  Moorcroftiana,  Benth.,  of  North-West  Tibet  (10,000-12,000 
ft),  is  armed  with  spinescent  stipules  and  branchlets,  and  has  unwinged  pods. 
4.  S.  alopecuroidcs,  Linn. — syn.  Gkebelia  alopecuroides,  Boissier  Fl.  Orient  ii. 
628— is  a  large  perennial  herb  with  unwinged  pods,  of  West  Tibet  (10,000- 
12,000  ft)  and  Western  Asia. 

3.  CABAGtANA,  Lam. 

Low  spinescent  shrubs,  with  abruptly  pinnate  leaves.  Calyx  campanu- 
late,  placed  obliquely  on  its  pediceL  Petals  long-unguiculate,  claws  as 
long,  or  nearly  as  long,  as  calyx ;  standard  broad,  with  reflexed  edges  ; 
keel  obtuse,  as  long  as  wings  and  standard.  Stamens  diadelphous; 
anthers  uniform.  Ovary  linear,  sessile.  Style  filiform,  incurved,  glab- 
rous ;  stigma  terminal,  minute.  Pod  linear,  valves  convex,  continuous, 
not  torulose. 

Leaflets  3-7  pair,  distant ;  pods  hairy  inside. 
Flowers  in  umbels  of  2-3,  on  long  peduncles         .        •        .    1.  C.  brtvispina. 
Flowers  solitary. 
Leaf-bearing  branchlets,  short,  tubercular,  in  the  axils  of 

scariose  bracts  and  stipules 2.  C,  Qerardiana. 

Leaf-bearing  branchlets,  snort,  tubercular,  in  the  axils  of 

trifid  spines,  the  middle  spine  longer  .        .        .        .    8.  C.  ulicina. 
Leaflets  2  pair,  approximate ;  pods  glabrous  inside  .  4.  C.  pygmcea. 

1.  0.  brevispina,  Royle  DL  198. — Vern.  Sat-bargi,  Jhelam;  Drob, 
burkundu,  Kashmir. 

An  erect  shrub,  with  flexuose  branches.  Leaves  generally  fasciculate, 
on  short  tuberculate  branchlets,  rarely  (on  vigorous  shoots)  distant,  with 
the  interaodes  elongated.  Leaf-bearing  branchlets  in  the  axils  of  stout 
spinescent  petioles,  1-2  in.  long,  with  or  without  leaflets.  Stipules  scari- 
ous,  the  outer  frequently  spinescent  Leaflets  5-7  pair,  elliptic,  £  in.  long, 
pubescent,  with  soft  adpressed  hairs.  Flowers  yellow,  in  umbels  of  3-5  ; 
peduncles  2-3  in.  long.  Calyx,  bracts,  peduncles,  and  petioles  clothed 
with  soft  tawny  pubescence.  Calyx-teeth  shorter  than  tube.  Pods  2-2  J 
in.  long,  pubescent  or  glabrate  outside,  villous  inside. 

Outer  and  inner  ranges  of  the  N.W.  Himalaya,  5000-9000  ft ;  from  the 
Indus  to  the  Ganges,  also  in  Waziristan.    FL  June- Aug. 

2.  0.  Gerardiana,  Royle  HI  t  34,  fig.  1. — Syn.  C.  qrinoaimma,  Benth. ; 
Jacq.  Voy.  Bot  t  43. 

A  diffuse  spinescent  tomentose  shrub.  Leaf-bearing  branchlets  short, 
closely  approximate  at  the  ends  of  branches.  Stipules  scarious,  villous, 
not  spinescent.    All  petioles  spinescent,  the  lower  part  of  the  leaf-bear- 
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ing  branchlets  closely  set  with  leafless  spinescent  petioles.  Leaflets 
3-5  pair,  elliptic,  mucronate,  villous,  J  in.  long.  Flowers  yellow,  solitary, 
peduncles  shorter  than  calyx.  Calyx-teeth  shorter  than  tube.  Pods  1 
in.  long,  tomentose  inside  and  outside. 

Inner  N.W.  Himalaya  (7000-12,000  ft.)  Kunawar,  Garhwal,  Kamaon.  FL 
May-Aug. 

3.  0.  ulicina,  Stocks ;  Hook.  Journ.  Bot  iv.  (1852)  145  ;  Boissier  FL 
Orient  ii.  199. 

A  low  thorny  shrub.  Leaves  fasciculate  in  the  axils  of  stout  trifld 
spines  ;  the  middle  spine  (petiole)  often  with  a  few  leaflets,  1-1|  in.  long, 
the  2  lateral  much  shorter.  Leaflets  2-3  pair,  grey  with  adpressed  hairs, 
obovate  or  elliptic,  mucronate,  less  than  £  in.  long ;  lateral  nerves  pro- 
minent. Flowers  yellow,  solitary ;  peduncles  as  long  as,  or  longer  than, 
calyx.     Pod  pubescent  outside  and  inside,  1  in.  long. 

Common  in  the  hills  of  Beluchistan,  ascending  to  6000  ft  (Shah-Bilawal,  near 
Karachi) ;  Waziristan,  2000-8000  ft  C.  ambipua,  Stocks  1.  c.  (vern.  Shinalak), 
the  flowers  eaten  by  the  Brahuis  in  Beluchistan,  seems  to  be  only  a  variety. 
It  is  said  to  differ  by  larger  flowers,  and  the  pods  slightly  curved  at  the  top. 

4.  0.  pygmaea,  DC— Syn.  C.  versicolor,  Benth.  in  Royle  HL  198. 
Genista  versicolor,  WalL  ibid,  t  34,  f.  2 ;  Tartaric  furze. — Vern.  Ddma, 
tama,  trama,  Ladak. 

A  small  thorny  glabrous  shrub,  branches  striate.  Leaves  fasciculate, 
or  on  short  tuberculate  branchlets,  in  the  axils  of  sharp  trifld  shining 
brown  spines,  the  middle  spine  (petiole)  longer,  about  \  in.  long.  Leaflets 
2  pair,  \  in.  long,  closely  approximate,  linear  or  oblanceolate ;  common 
petiole  very  short,  terminated  by  a  spine.  Flowers  bright  reddish- 
yellow,  solitary,  peduncles  jointed,  as  long  as  calyx.  Calyx-teeth  shorter 
than  tube. 

Common  in  the  inner  arid  valleys  of  the  N.W.  Himalava,  and  on  the  plains 
of  Western  Tibet,  from  12,000-16,000  ft  On  the  SafecTkoh  at  8000-9000  ft. 
Siberia,  from  the  Altai  to  Davuria.  FL  Sept  Gregarious,  somewhat  resem- 
bling furze.    Browsed  by  goats,  and  extensively  used  as  fueL 

(J,  crassicaulis,  Benth.,  is  a  small  alpine  undershrub,  in  the  inner  arid  ranges 
of  Kamaon  and  Sikkim.  13,000-16,000  ft.,  with  reddish-yellow  flowers,  and 
stiff,  but  not  spinescent  petioles. 

4.  JTNDIGOFEBA,  Linn. 
Herbs  or  shrubs,  generally  clothed  with  adpressed  silky  hairs  often  fixed 
by  the  middle.  Leaves  imparipinnate  simple  or  tnfoliolate.  Calyx 
small,  oblique,  campanulate,  or  tubular ;  teeth  equal,  or  the  lowest  longer 
than  the  rest  Standard  ovate  or  orbicular;  wings  oblong,  adhering  a 
little  to  the  keel,  which  is  straight,  not  rostrate,  spurred  on  each  side  near 
the  base.  Upper  stamen  free  from  the  base,  the  others  connate ;  anthers 
uniform,  the  connective  forming  an  apiculus.  Ovary  sessile  or  nearly  so, 
usually  with  numerous  ovules;  style  glabrous;  stigma  capitate.  Pod 
linear  or  oblong,  rarely  globose,  straight  or  curved,  terete  tetragonous  or 
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compressed,  generally  filled  with  a  dry  spongy  mass  which  separates  the 
seeds. 

Calyx-teeth  lanceolate,  as  long  as  the  cup-shaped  calyx-tube. 

Leaflets  6-15  pair  ;  pods  spreading 1.  /.  heterantha. 

Leaflets  4-6  pair ;  pods  denexed 2.  /.  tinctoria. 

Calyx-teeth  triangular,  shorter  than  the  campanulate  calyx- 
tube  ;  leaflets  4-6  pair ;  pods  spreading  .         .        .        .     3.  /.  atropurpurea. 

1.  I.  heterantha,  Wall. — Syn.  J.  polyphylla,  Edgeworth.  Vern. 
Khenti,  kdthi,  kdtfiu,  kati,  kathewat,  mattu,  kaskei,  ktitz,  kuts,  katm,  sha- 
gali,  Pb. 

A  shrub,  strigose  with  grey  adpressed  hairs.  Leaves  imparipinnate, 
common  petiole  l£-2  J  in.  long.  Leaflets  opposite,  6-15  pair,  oblong,  or 
elliptic-oblong,  mucronate,  less  than  £  in.  long.  Stipules  subulate,  decid- 
uous. Racemes  short-pedunculate,  as  long  as  leaves ;  bracts  subulate, 
deciduous.  Calyx  cup-shaped,  the  teeth  longer  than,  or  as  long  as,  tube. 
Pod  spreading,  straight  cylindric,  1 J  in.  long,  shining,  with  a  few  scat- 
tered hairs. 

Common  in  the  outer  North- West  Himalaya,  and  on  the  eastern  skirts  of  the 
Suliman  range,  ascending  to  8000  ft.  El.  May,  June.  In  Kashmir  and  else- 
where the  twigs  are  largely  used  for  basket-work,  and  in  some  cases  they  form 
part  of  the  twig-bridges.  /.  Gerardiana,  Wall.,  with  larger  flowers  ana  a  less 
number  of  leaflets,  is  probably  only  a  variety  of  this  species. 

2.  L  tinctoria*  Linn. ;  Roxb.  ¥1  Ind.  iii  379 ;  W.  &  A.  Prodr.  202 ; 
Wight  Ic.  t.  365.     The  Indigo  plant — Sans.  Nili.     Vern.  NU. 

Branches,  inflorescence,  and  leaves  thinly  silky.  Leaves  imparipinnate  ; 
common  petioles  3-4  in.  long,  firm,  erect ;  stipules  small,  setaceous ; 
leaflets  4-6  pair,  opposite,  on  short  petiolules,  oblong  or  obovate,  J-f  in. 
long,  turning  black  when  dried.  Racemes  axillary,  lax,  with  about  20 
greenish  rose-coloured  flowers,  at  first  shorter  than,  and  ultimately  equal- 
ling, the  leaves.  Pedicel  shorter  than  the  silvery  calyx;  calyx -teeth 
lanceolate,  reaching  half-way  down.  Pods  deflexed,  1-1  \  in.  long,  thick, 
nearly  cylindrical,  straight  or  nearly  so,  glabrous  when  mature,  8-12-seeded. 

Cultivated  in  the  southern  and  eastern  Panjab,  ascending  on  the  Chenab  to 
2000  ft.  Rare  in  the  Peshawar  valley.  Grown  extensively  in  Bengal,  Sindh, 
and  South  India.  Cultivated  in  tropical  Africa  and  America.  Wild  in  Sene- 
gambia. 

A  perennial  undershrub,  but  generally  grown  in  India  from  seed  as  an  annual 
or  biennial  plant.  The  stems  are  cut  when  in  blossom  or  before  they  come  into 
flower,  steeped  in  water,  and  under  the  influence  of  fermentation  and  free  access 
of  air  Indigo  is  formed.  The  j  nice  of  the  fresh  plant  does  not  contain  Indigo  ready 
formed,  but  a  colourless  substance,  the  nature  of  which  is  not  yet  accurately 
known-  and  which  is  converted  into  Indigo  during  the  process  ot  manufacture 
in  the  Indigo  vats.  Dioscorides  and  Plinius  mention  Indigo  as  a  dye  used  in 
Egypt  and  India ;  its  general  use  in  Europe  dates  from  the  sixteenth  century. 
Indigo  may  be  obtained  in  small  quantities  from  other  plants — Isatis  (Cruciferce}, 
Europe,  Wrigktia  tinctoria  and  Marsdenia  tinctoria,  both  included  in  this 
Flora,  Polygonum  tinctorium  (Polygoneae),  China,  and  others. 

Nearly  allied  are  two  other  species,  which  likewise  yield  Indigo :  1.  7.  Anil, 
Linn.,  with  racemes  shorter  than  leaves,  and  sickle-shaped  poos.    Cultivated 
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largely  in  tropical  Africa,  and  which,  according  to  Macfadyen's  Flora  of  Jamaica, 
L  245,  supported  by  Grisebach,  Flora  of  the  Brit.  West  Indies,  181,  is  indi- 
genous In  Jamaica.  To  this  species  some  cultivated  forms  from  Burma  and 
other  parts  of  India  may  be  referred.  There  are  intermediate  forms  between  I. 
Anil  and  tinctoria,  and  possibly  they  mav  have  to  be  considered  as  one  species, 
indigenous  in  America  and  "Western  Africa.  2.  7.  argentea,  Linn.?  probably 
identical  with  L  ccerulea,  Roxb.  FL  Ind.  iiL  377,  Wight  Ic.  1 366,  with  4  pairs 
of  obovate  leaflets,  on  both  sides  permanently  silvery,  and  short,  thick,  curved, 
3-4-seeded  pods,  wild  in  the  Beluchistan  hills,  Sindh,  and  (I.  ccerulea)  in  South 
India ;  wild  and  cultivated  in  the  Barbary  States,  Egypt,  and  Arabia.  The 
cultivated  forms  of  Indigo  in  India  demand  further  examination. 

3.  I.  atropurpurea,  Hamilton;  Roxb.  FL  Ind.  iiL  381 ;  Wight  Ic.  i 
369. — Vera.  KJierUi,  jand,  Kaghan ;  Kathi,  gorkatri,  Kashmir;  Kola 
sakena,  satota,  Kamaon. 

A  large  shrub,  nearly  glabrous,  young  parts  with  scattered  adpressed 
hairs.  Leaves  imparipinnate ;  common  petioles  6-10  in.  long,  spreading; 
leaflets  opposite,  on  short  petiolules,  5-6  pair,  ovate-oblong,  mucronate, 
1J  in.  long.  Stipules  early  caducous,  etipels  setaceous  at  the  base  of 
leaflets.  Flowers  dark  purple.  Racemes  as  long  as,  or  longer  than,  the 
leaves ;  bracts  lanceolate,  longer  than  buds.  Calyx  with  scattered  white 
hairs ;  teeth  short,  triangular.  Pods  spreading,  reticulate,  glabrous,  mar- 
ginate,  straight,  linear,  compressed,  1 J  in.  long,  with  10  seeds. 

Salt  range,  2500-6000  ft.  Abundant  in  the  outer  Himalaya  from  Hazara  to 
Nepal,  generallv  between  2000  and  9000  ft,  descending  occasionally  to  1200  ft. 
in  the  siwalik  hills.  In  Pangi  on  the  upper  Chenab  between  8000  and  9000  ft 
Easia  hills.    The  twigs  are  used  for  basket-work  and  for  twig-bridges. 

Of  the  numerous  other  shrubs  and  undershrubs  of  this  genus  which  are  found 
in  North  and  Central  India,  I  will  only  mention :  1 .  /.  ptuchella,  Roxb.  FL  Ind. 
iiL  382. — Syn.  /.  arborea,  Roxb.  ib.381 ;  Wight  Ic  t.  368  ;  /.  wolacea,  Roxb. 
ib.  380. — Vera.  Sakena,  Kamaon.  A  large  shrub,  with  rose-coloured  or  violet 
flowers,  hairy ;  leaflets  6-10  pair,  obovate-oblong,  obtuse,  or  emarginate  ;  bracts 
longer  than  flower-buds,  and  calyx-lobes  triangular.  South  India,  Bengal, 
N. W .  India,  ascending  to  5000  ft.  in  the  outer  Himalaya.  FL  Jan.-June.  2. 
7.  linifolia,  Linn. ;  Roxb.  Cor.  PL  t  196 ;  FL  Ind.  iiL  370 ;  Wight  Ic  t  313  ; 
W.  &  A.  Prodr.  198. — Vera.  Torki,  Pb. ;  Bhangra,  Bengal.  A  small  csespitose 
undershrub,  common  throughout  the  plains  of  India,  witn  simple,  linear  leaves 
and  small  globose  1 -seeded  pods. 

6.  COLUTBA,  Linn. 

Shrubs  with  imparipinnate  leaves.  Stipules  smalt  Flowers  yellow  or 
reddish,  rather  large,  in  few-flowered  axillary  racemes.  Calyx-teeth  sub- 
equal,  or  2  upper  shorter.  Standard  rotundate,  bi-plicate  or  bi-callose  at 
the  base,  shortly  clawed;  wings  falcate-oblong ;  keel-petals  incurved,  obtuse, 
with  long  connate  claws.  Vexillary  stamen  free ;  anthers  uniform.  Ovary 
stipitate  multiovulate ;  style  longitudinally  bearded  above ;  stigma  subapi- 
caL  Pod  membranous,  inflated,  indehiscent  or  opening  at  the  top.  Seeds 
renif orm,  funiculate. 

1.  0.  nepalensis,  Sims.  Bot  Mag.  t  2622;  Bot  Beg.  1 1727.  Nepal 
Bladder  Senna. — Vern.  Brda,  Ladak. 
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A  shrub,  with  smooth,  reddish-brown  bark,  and  fascicled  branchlets. 
Leaves  glabrous ;  common  petiole  2-4  in.  long ;  leaflets  7-9,  oval  or  obovate, 
£-£  in.  long ;  lateral  nerves  indistinct.  Flowers  large,  greenish  yellow,  in 
slender,  drooping  racemes.  Pod  membranous,  inflated,  about  2  in.  long,  hairy. 

Arid  valleys  of  the  inner  Himalaya.  Ladak,  Piti,  Kunawar,  Kamaon  (8000- 
11,500  ft)  FL  July,  Aug.  Hardy  in  England.  The  pods  open  before  they 
ripen  ;  and  in  general  appearance,  also,  the  plant  is  different  from  the  common 
madder  Senna  (ft  arborescens,  Linn.)  It  is  a  subject  for  further  inquiry 
whether  it  is  near  ft  orierUalie,  Miller  (ft  omenta,  Alton ;  Boissier  FL  Orient 
ii  195). 

6.  SBSBANIA,  Pers. 

Herbs  or  small  soft-wooded  trees,  of  brief  duration,  with  abruptly  pin- 
nate leaves,  numerous  deciduous  leaflets,  and  middle  or  large  sized  flowers 
in  axillary  racemes.  Calyx  broad-campanulate,  with  short,  nearly  equal 
teeth.  Petals  distinctly  unguiculate ;  standard  large,  emarginate,  oblong 
or  orbicular ;  wings  oblong.  Stamens  diadelphous ;  anthers  uniform  or 
nearly  so.  Ovary  multiovulate ;  style  glabrous,  incurved ;  stigma  capitate. 
Pod  long,  narrow,  linear,  dehiscent 

Flowers  4  in.  long ;  leaflets  linear-oblong     .        .        .     1.  &.  oegyptiaca. 
Flowers  3  in.  long ;  leaflets  oblong       .        .  .    2.  8.  grandiflora. 

1.  8.  ssgyptiaca*  Pers. ;  Wight  Ic.  t  32 ;  W.  &  A.  Prodr.  214 ; 
Boissier  FL  Orient  ii  193. — Syn.  JEschynomene  Sesban,  linn. ;  Eoxb. 
FL  Ind.  iii  332.  Sans.  Jayanti,  jaya.  Vern.  Jait,  jhijan,  janjhan,  Pb. ; 
Dliandidin,  Rohilk. ;  Jayanti,  Beng. ;  Shewarie,  skeveri,  Dekkan. 

A  soft-wooded  tree,  8-12  ft.  high,  of  a  few  years'  duration.  Nearly 
glabrous,  extremities  and  young  leaves  slightly  pubescent  Common 
petiole  unarmed,  4-6  in.  long;  leaflets  opposite,  10-20  pair,  on  short 
petioles,  oblong-linear,  f-1  in.  long,  blunt,  with  a  faint  mucro,  the  lowest 
pair  near  the  base.  Racemes  lax,  6-12  flowered,  nearly  as  long  as  leaves ; 
pedicels  spreading,  longer  than  calyx.  Calyx-teeth  short  triangular. 
Petals  £  in.  long,  yellow,  or  orange  and  purple.  Pod  6-8  in.  long,  narrow- 
linear,  valves  convex,  torulose ;  seeds  20-30. 

Commonly  cultivated  and  naturalised  in  many  parts  of  India  ;  in  the  Panjab 
as  far  as  Peshawar.  Ascends  to  4000  ft  in  the  North- West  Himalaya.  Culti- 
vated throughout  the  tropics  ;  wild  in  tropical  Africa.  FL  autumn  and  C.S. 
Grown  in  the  drier  parts  ef  the  Dekkan  to  furnish  poles  as  a  substitute  for  the 
bamboo ;  rope  is  made  of  the  bark,  the  wood  is  used  to  boil  Jaggery,  and  the 
leaves  and  branches  as  cattle-fodder.  On  the  rich  alluvial  banks  of  the  Kistna 
and  Warna  rivers  in  the  Dekkan,  which  are  submerged  during  the  annual  floods, 
it  is  grown  from  seed  as  an  annual,  attaining  15-20  ft  in  one  season.  In  the 
Sattara  district  it  is  grown  with  Melia  Azedarach  and  Moringa  pterygosperma 
to  shade  and  support  the  Betel  vine,  in  thickets  20  ft  high. 

2.  8.  grandiflora,  Pers. — Syn.  Agati  grandiflora,  Desv. ;  W.  &  A. 
Prodr.  215 ;  jEschynomem  grandiflora,  Boxb.  FL  Ind.  iii.  330.  Sans. 
Vaka.     Vern.  Bama,  Hind. ;  Buka,  Beng. ;  Agati,  TamiL 

A  short-lived,  soft-wooded  tree,  attaining  20-30  ft  Nearly  glabrous, 
extremities  and  young  leaves  slightly  pubescent    Common  petiole  un- 
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armed,  6-9  in.  long;  leaflets  opposite,  on  short  petiolules,  10-30  pairs, 
oblong,  obtuse,  and  often  mucronate,  glaucous,  1-1  £  in.  long.  Eacemes 
short,  with  2-4  very  large  flowers,  3  in.  long,  red  or  white.  Calyx 
cainpanulate,  from  a  turbinate  base,  with  short,  unequal  teeth.  Standard 
ovate,  rather  shorter  than  the  keeL  Pod  upwards  of  a  foot  long,  £  in. 
broad,  compressed,  tetragonous. 

Cultivated  in  Southern  and  Eastern  India,  and  in  the  Ganges  Doab.  In- 
digenous in  the  Indian  Archipelago  and  in  North  Australia.  Wood  white,  only 
fit  for  fueL  The  tender  leaves,  pods,  and  flowers  are  eaten  as  a  vegetable,  and 
in  Bengal  the  tree  is  grown  as  a  support  for  the  Betel  plant. 

7.  MILLETTIA,  W.  &  A. 

Climbing  shrubs,  with  imparipinnate  leaves ;  leaflets  prominently  penni- 
veined.  Flowers  white,  rose,  or  purple,  racemose  or  panicled.  Calyx  trun- 
cate or  shortly  toothed,  2  upper  teeth  sometimes  connate.  Standard 
large-spreading  or  reflexed,  shortly  clawed,  with  or  without  basal  calli  or 
auricles ;  wings  oblong,  falcate ;  keel-petals  incurved,  obtuse.  Vexillary 
stamen  free  at  base,  connate  with  the  rest  at  the  middle  or  wholly  free ; 
anthers  uniform.  Ovary  multiovulate ;  stigma  small,  terminal.  Pod  from 
linear  to  oblong,  flat  or  thick,  coriaceous  or  woody,  indehiscent  or  tardily 
dehiscent. 

1.  M.  auriculata,  Baker  MSS. — Syn.  Robinia  macrophyUa,  Koxb.  FL 
Ind.  iii.  329;  Pongamia  macrqphylla,  Graham;  Otosema  macrophylla, 
Bentham.     Vern.  Maudh,  Oudh ;  Gonjha,  Kamaon. 

A  large  pubescent  climber,  young  leaves  with  soft  silky  hairs.  Leaflets 
7-9,  2-6  in.  long,  oblong,  obovate-oblong  or  obovate,  shortly  and  abruptly 
acuminate;  naked  part  of  common  petiole  below  the  lowest  pair  of 
leaflets  equal  to  half  its  entire  length.  Stipules  falcate,  silky-tomentose, 
£  in.  long.  Flowers  white,  in  slender  axillary  racemes,  about  half  the 
length  of  leaves.  Standard  auriculate  above  the  claw.  Pods  rusty-tomen- 
tose,  flat,  linear,  hard-coriaceous,  4-6  in.  long,  £  in.  broad. 

Sub-Himalayan  tract,  Sutlej  to  Bhutan,  ascending  to  3500  ft  Oudh  forests. 
Behar.    Satpura  range.    FL  April- June. 

To  the  tribe  of  Galegece  belongs  also  Tephroria  Candida,  DC. ;  W.  &  A. 
Prodr.  210.— Syn.  Robinia  Candida,  Roxb.  FL  Ind.  iiL  327.  Vern.  Lehiia, 
Kamaon.  A  large  shrub  ;  leaflets  10  pair,  lanceolate,  l£-2£  in.  long,  clothed 
with  soft  pubescence.  Flowers  white,  1  in.  long,  in  terminal  racemes.  Pods 
linear,  3-4  in.  lone,  \  in.  broad,  clothed  with  soft,  tawny  tomentum.  Burma, 
Bengal,  sub-Himalayan  tract  to  Sutlej.  FL  C.S.  The  leaves  are  employed  to 
poison  fish. 

8.  ABBUS,  Linn. 
Climbing  shrubs,  with  abruptly  pinnate  leaves.  Calyx  truncate,  or 
with  short  teeth.  Standard  ovate,  narrowed  into  a  broad  short  claw, 
more  or  less  adherent  to  the  etaminal  tube ;  wings  narrowly  falcate,  ob- 
long ;  keel  longer  and  broader  than  wings,  arcuate.  Stamens  9,  connate 
in  a  sheath  slit  above,  the  tenth  absent ;  anthers  uniform.  Ovary  sub- 
sessile,  multiovulate ;  style  short,  incurved,  beardless ;  stigma  capitate. 
Pod  flat,  2-valved,  divided  by  transverse  membranes  between  the  seeds. 
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1.  A.  precatorius,  linn. ;  Roxb.  FL  Ind.  iii.  257;  W.  &  A.  Prodr. 
236. — Sans.  Qunja,  kanehi.  Vern.  Qunchi,  hunch,  (the  seed  rakti,  rattika). 

Nearly  glabrous,  young  parts  with  scattered  adprossed  hairs.  Common 
petiole  2-4  in,  long,  terminating  in  a  bristle.  Leaflets  deciduous,  oppo- 
site, nearly  sessile,  10-15  pairs,  the  lowest  pair  near  the  base,  oblong, 
blunt,  often  mucronate,  J-|  in.  long ;  stipules  linear-subulate.  Flowers 
rose-coloured  or  white,  fasciculate  on  short  pedicels,  in  dense  axillary 
pedunculate  racemes;  peduncles  2-4  in.  long,  often  leaf-bearing.  Pod 
1-1 J  in.  long,  £  in.  broad,  oblong,  rostrate,  coriaceous,  hairy  when  young. 
Seeds  4-5,  subglobose  or  ellipsoid,  generally  red,  with  a  black  eye  on  the 
hilum,  or  more  rarely  white,  or  black  with  a  white  eye. 

A  climber,  with  a  woody  stem  and  slender  herbaceous  branches,  common  in 
most  forest-tracts  of  the  moister  regions  of  India,  ascending  in  the  Sub-Himala- 
yan tract  to  3600  ft.    FL  at  the  close  of  the  rains.    The  seeds  are  used  as 


weights  (1J-2  grains)  by  jewellers  ;  the  root  is  a  bad  substitute  for  liquorice 


yan 

we*L 

(the  root  of  GXycyrhiza  glabra,  Pharm.  Ind.  75). 

9.  EBYTHBItf  A,  L. 

Trees,  shrubs,  or  herbaceous  undersbrubs ;  young  branches  often 
prickly.  Leaves  trifoliolate,  the  lateral  leaflets  opposite  ;  stipules  small ; 
stipels  glanduliform.  Flowers  large,  generally  red,  in  fascicles  of  2  or  3, 
forming  axillary  or  terminal  racemes.  Calyx  spatbaceous,  truncate,  5- 
dentate  or  bilabiate.  Standard  sessile  or  unguiculate,  much  larger  than 
wings  and  keel.  Stamens  connate  to  the  middle,  the  upper  one  free  or 
connate  at  the  base  with  the  rest ;  anthers  equal  Ovary  stipitate,  with 
numerous  ovules;  style  incurved;  stigma  small,  terminaL  Legume 
stipitate,  narrowed  at  both  ends,  opening  more  or  less  completely  into  2 
valves.     Seeds  ovoid ;  hilum  lateral,  oblong. 

Calyx  spathaceous,  splitting  longitudinally  on  the  upper  side, 

apex  contracted,  6-toothed ;  petals  of  keel  free        .  .     1.  E.  indica. 

Calyx  campanulate,  bilabiate ;  petals  of  keel  connate     .  .     2.  E.  suberosa. 

Calyx  campanulate,  truncate,  indistinctly  toothed;  petals  of 

keel  connate  in  the  middle    .  .  .  .  .     3.  E,  arboresctiis. 

1.  E.  indica,  Lam. ;  Roxb.  EL  Ind.  iii.  249 ;  W.  &  A.  Prodr.  260 ; 
Wight  Ic.  t.  58.  The  Indian  Coral-tree. — Sans.  Mandara.  Vern.  Pan- 
gra,  panjira,  pangara. 

Glabrous,  inflorescence  and  young  leaves  clothed  with  stellate  pubes- 
cence. Branches  armed  with  numerous  black  prickles,  petioles  and 
leaves  unarmed.  Leaflets  broad-ovate,  short-acuminate,  entire,  from  a 
truncate  or  somewhat  cordate  base,  the  terminal  leaflet  largest,  often  7 
in.  broad  and  6  in.  long;  lateral  nerves  4-6  on  either  side  of  midrib. 
Racemes  one  or  several  near  the  ends  of  branchlets,  8-12  in.  long,  project- 
ing horizontally  at  a  right  angle  from  the  branchlet ;  flowers  numerous, 
large,  of  a  bright  dazzling  scarlet,  in  fascicles  of  3,  almost  verticillate,  on 
pedicels  £  in.  long.  Calyx  spathaceous,  half  or  one-third  the  length  of 
standard,  contracted  and  5-toothed  at  the  top.  Standard  oblong,  erect, 
narrowed  into  a  claw,  wings  and  keel  equal  and  conform,  about  4  times 
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shorter  than  standard,  petals  of  keel  distinct.  Stamens  monadelphous  at 
base,  higher  up  the  tenth  stamen  distinct.  Legume  6-12  in.  long,  cuspi- 
date, protuberant  at  the  seeds,  black  and  wrinkled  when  ripe,  with  1-8 
oblong,  smooth,  red  or  purple  seeds. 

Cultivated  throughout  India  and  Burma.  Wild  in  Bengal,  Burma,  South 
India,  and  in  the  Gonda  forests  of  Oudh.  Old  leaves  shed  early  in  autumn, 
the  young  foliage  issues  in  March  and  April  Fl.  in  February,  March,  before 
the  leaves  appear ;  pods  ripen  from  May-July.    Grows  readily  from  cuttings. 

A  moderate-sized  tree  of  rapid  growth,  with  straight  trunk  and  numerous 
branches,  the  branchlets  armed  with  prickles  to  the  third  or  fourth  year.  Bark 
thin,  yellowish  or  greenish  cinereous,  smooth,  shining,  with  longitudinal  whitish 
cracks.  Wood  white,  light  and  soft  (called  Mochi  wood  in  Madras),  much  used 
for  light  boxes,  toys,  scabbards,  trays,  and  planking.  Does  not  warp  or  split, 
varnishes  well ;  much  of  the  lacquered  ware  of  different  parts  of  India  is  made 
of  it.  Planted  largely  in  Bengal  and  South  India  to  support  the  Betel  and 
black-pepper  vine ;  also  in  hedges. 

2.  E.  suberosa,  Koxb.  L  c.  253  ;  W.  &  A.  Prodr.  260.— Vern,  Gvlnash- 
tar,  paridra,  thab,  Pb. ;  Dauldhdk,  rungra,  rotodnra,  madeira,  N.W.P. ; 
Nasut,  Oudh ;  Pdngra,  C.P. 

Young  branches,  leaves,  and  inflorescence  covered  with  a  soft  tomentum 
of  long  bi-  or  tri-furcate  hairs.  Branchlets  armed  with  scattered,  white, 
shining,  conical  prickles ;  petioles  and  leaves  generally  unarmed,  some- 
times with  a  few  scattered  prickles.  Leaflets  rhomboid,  entire,  under- 
neath pale  and  tomentOse,  or  covered  with  adpressed  hairs.  Racemes 
1-4,  near  ends  of  branchlets,  4-5  in.  long ;  flowers  scarlet,  in  fascicles  of 
2-3,  on  pedicels  J  in.  long,  smaller  than  those  of  E.  indica.  Calyx  2- 
lipped.  Standard  oblong,  narrowed  into  a  short  claw,  5-6  times  longer 
than  calyx,  more  than  twice  the  length  of  the  keel ;  petals  of  keel  connate, 
broad,  many  times  larger  than  the  minute  falcate  wings.  Stamens  mona- 
delphous. Legume  about  5  in.  long,  cylindrical,  contracted  between 
seeds,  acuminate,  with  2-4  glabrous  black  seeds. 

Common  wild  in  the  Siwalik  tract  and  lower  Himalaya,  from  the  Ravi  to  the 
Sarda,  ascending  to  3000  ft.,  occasionally  found  at  4000  ft  Oudh,  the  Central 
Provinces,  and  not  uncommon  in  South  India.  Frequently  cultivated.  Old 
leaves  shed  in  January,  voung  foliage  issues  in  March  and  April,  shortly  before 
the  flowers  appear.  Pods  ripen  in  June.  Cuttings,  even  of  large  branches,  take 
root  readily,  and  grow  well.  A  moderate-sized  tree,  40-50  ft.  high,  with  an  erect 
trunk,  3-4,  at  times  6  ft  girth.  Branchlets  shining  grey,  armed  with  prickles 
to  the  third  year.  Bark  corky,  deeply  cracked,  and  with  longitudinal  furrows, 
the  old  scales  pale  brown,  the  younger  bark  green-coloured.  Wood  white,  soft, 
light,  but  fibrous  and  tough.  Used  extensively  for  scabbards,  sieve-frames,  and 
occasionally  for  planking. 

3.  E.  arborescens,  Koxb.  Cor.  PL  t  219;  FL  Ind.  iii  256.— Vern. 
Rungara,  Kamaon. 

Toung  parts  clothed  with  short,  soft,  ferruginous  pubescence.  Leaflets 
glabrous  when  full  grown,  broadly  ovate  on  a  cordate  base,  entire,  long 
acuminate,  with  5-7  lateral  nerves  on  either  side  of  midrib.  Petiole  twice 
the  length  of  leaflets,  with  a  few  scattered  prickles.    Bacemes  erect,  axil- 
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lary,  on  long  peduncles ;  flowers  large,  of  a  vivid  scarlet,  in  fascicles  of  3, 
each  fascicle  supported  by  a  deciduous,  ovate  bract;  pedicels  J  in.  long. 
Calyx  campanulate,  truncate,  indistinctly  5-toothed.  Standard  obovate, 
boat-shaped,  claw  J  in.  long ;  wings  a  little  shorter  than  keel,  obovate ; 
petals  of  keel  free  at  the  base  and  apex,  semiovate.  Legumes  stalked, 
brown-tomentose,  pendulous,  incurved,  cuspidate,  with  2-10  seeds. 

Outer  Himalaya  from  the  Ganges  to  Sikkim,  at  elevations  between  4000  and 
6600  ft  Kasia  hills.  Occasionally  planted  in  Sindh  and  elsewhere.  A  small 
tree,  fl.  Aug. -Oct 

This  is  probably  the  tree  which  Madden  calls  E.  strictd ;  but  E.  striata,  Roxb., 
Bedd.  FL  Sylv.  t  175,  wifh  spathaceous  calyx  and  minute  wings,  is  a  different 
species  of  the  western  coast 

A  herbaceous  species,  E.  resupinata,  Roxb.  Fl.  Ind.  257,  PI.  Cor.  t.  220,  is 
found  on  grass-lands  of  the  Himalayan  Terai  From  a  perennial  underground 
root-stock,  spring  in  March  short  racemes  with  large  bright  scarlet  flowers, 
calyx  2-lipped,  and  standard  resupinate — that  is,  bent  jlownwards.  After  the 
flowers,  appears  a  short  herbaceous,  leaf-bearing  stem,  which  withers  after  the 
rains. 

10.  PUERABIA,  DC. 

Twining  shrubs,  with  large  pinnately  trifoliolate,  stipellate  leaves. 
Flowers  blue  or  purplish,  racemose.  Two  upper  calyx-lobes  "connate  into 
an  entire  or  bidentate  lip.  Standard  rotundate,  with  basal  auricles ;  wings 
oblong-  or  obovate-falcate,  usually  connate  with  the  nearly  straight  or  in- 
curved keel-petals.  Vexillary  stamen  wholly  tree,  or  cohering  with  the 
rest  at  the  middle ;  anthers  uniform.  Ovary  sessile,  multiovulate ;  stigma 
small,  capitellate.  Pod  flat  or  subterete,  continuous,  or  septate  between 
the  seeds,  membranous  or  coriaceous.  Seeds  rotundate  or  transversely 
oblong. 

1.  P.  tuberosa,  DC. ;  Wight  Ic.  t  412  ;  W.  &  A.  Prodr.  205.— Syn. 
Hedysarum  tuberosum,  Roxb.  Fl.  Ind.  ill.  363.  Vern.  Stall,  saloha, 
baddr,  Pb. ;  Bilai  hand,  billi,  birali,  pona,  Kamaon. 

A  twining  shrub,  with  woody  tubercled  stems,  running  over  high  trees. 
Leaves  large,  trifoliolate,  pubescent ;  common  petiole  5-8  in.  long ;  leaf- 
lets 4-6  in.  long,  3-5  in.  broad,  ovate,  acuminate,  the  two  lateral  unequal- 
aided.  Flowers  bright  blue,  in  long  panicled  racemes.  Legumes  flat, 
covered  with  long  rusty  hairs,  2-3  in.  long,  2-6-seeded,  much  contracted 
between  the  seeds. 

Sub-Himalayan  tract,  from  the  Indus  to  Sikkim,  ascending  to  4000  ft  Oudh 
forests.  Bengal,  the  Konkan,  Canara.  Leafless  during  the  cold  and  hot  season. 
FL  March,  April  The  large  tuberous  roots  are  eaten  ;  they  are  also  used  for 
poultices  and  as  a  cooling  medicine ;  from  Kamaon  they  are  exported  to  the 
plains. 

11.  BUTEA,  Roxb. 

Trees  or  large  climbers,  with  trifoliolate  leaves.  Leaflets  stipellate,  the 
2  lateral  opposite.  Flowers  large,  orange-coloured,  in  fascicles  of  2-5, 
arranged  in  racemes  or  panicles,  with  linear,  deciduous  bracts.  Calyx 
silky  inside ;  the  2  upper  teeth  connate  into  a  broad,  entire,  or  emarginate 
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lip.  Standard  oblong,  acute,  without  appendages,  recurved ;  wings  falcate, 
adhering  to  the  keel;  keel  acute,  incurved,  as  long  as  the  standard  or 
longer.  Upper  stamen  free,  the  others  connate  beyond  the  middle ;  anthers 
uniform.  Ovary  sessile,  or  short-stipitate ;  style  long,  curved,  not  bearded. 
Legume  short-stalked,  oblong  or  broad-linear,  coriaceous,  1 -seeded  and 
2-valved  at  the  top,  flat,  indehiscent  below. 

A  tree  ;  pedicels  twice  the  length  of  calyx        .        .  1.  B.  frondosa. 

A  climber  ;  pedicels  three  times  the  length  of  calyx         .      2.  B.  mperba. 

1.  B.  frondosa,  Eoxb.  Cor.  PL  t.  21 ;  EL  Ind.  in.  244 ;  W.  &  A. 
Prodr.  261 ;  Bedd.  FL  Sylv.  t.  176.— Sans.  Palasa.  Vern.  DMk,palas, 
chichra,  North  India;  Chtdcha,  Bandelkhand;  (Jhiula,  polos,  pursha, 
C.P.;  Kakria,  khakra,  khakro,  Banswara  and  Panch  Mehals;  Mur-marra, 
Gonds,  Satpura. 

Young  parts  downy  or  tomentose  with  soft  simple  hairs.  Stipules 
linear-lanceolate,  stipels  subulate,  both  tomentose  and  deciduous.  Leaflets 
coriaceous,  hard,  clothed  with  adpressed  hairs  beneath,  and  a  few  scat- 
tered hairs  above,  emarginate,  or  rounded  at  the  top,  the  terminal  leaflet 
broadly  obovate  from  a  cuneate  base,  generally  as  long  as  broad,  4-6  in. 
long,  the  lateral  leaflets  oblique-ovate,  smaller ;  lateral  nerves  4-8  on  either 
side  of  midrib,  joined  by  numerous  prominent  reticulate  veins.  Flowers 
fasciculate,  in  rigid  racemes,  pedicels  twice  the  length  of  calyx.  Branches 
of  inflorescence,  bracts,  and  calyx  densely  clothed  with  soft  ferruginous 
hairs.  Legumes  pendulous,  tomentose,  4-6  in.  long,  1 J-2  in.  broad ;  seed 
oval,  flat,  smooth,  brown  1J  in.  long,  1  in.  broad. 

A  common  tree  throughout  India  and  Burma,  the  Jhelam  river  its  north- 
western limit.  Ascends  to  3000,  occasionally  to  4000  ft  in  the  N.W.  Himalaya. 
Often  gregarious.  Thrives  on  the  stiff  black  soil  of  Central  India  and  the 
Dekkan,  and  on  saline  soils  of  the  Panjab.  The  old  leaves  shed  in  Feb.,  the 
young  foliage  issues  in  April,  May,  usually  preceded  by  the  scarlet  flowers.  The 
tree  in  full  bloom  presents  a  striking  spectacle,  like  fire  on  the  horizon.  The  fruit 
ripens  in  June,  July.    Inhabits  the  open  country,  not  found  in  thick  forests. 

A  moderate-sized  tree;  40-50  ft  high,  with  a  crooked,  often  irregular  trunk, 
6-8,  at  times  10-12  ft  girth,  and  few  crooked  branches.  In  N.W.  India  often 
kept  down  as  a 'shrub  by  constant  lopping.  Bark  J  in.  to  1  in.  thick,  spongy, 
inner  substance  fibrous,  outside  grey  or  light-brown,  rough,  undulated.  Wood 
coarse  and  open-grained,  with  prominent  medullary  rays  ;  weight  31-36  lb.  per 
cub.  ft.  Its  transverse  strength  P. =336  (Kyd).  Not  durable  except  under 
water,  readily  eaten  by  insects.  (Said  to  be  durable  in  Guzerat)  In  North- 
West  India  used  for  well-curbs  and  piles.  The  bark  of  the  root  yields  a  fibre, 
used  for  caulking  boats  on  the  Ganges  and  other  rivers,  also  for  slow-matches  and 
coarse  cordage. 

From  natural  fissures  and  incisions  made  in  the  bark,  issues  during  the  hot 
season  a  red  juice,  which  soon  hardens  into  a  rub v -coloured,  brittle,  astringent 
gum,  similar  to  kino,  and  sold  as  Bengal  Kino  (Pharm.  Ind.  74).  In  Oudh  and 
throughout  Central  India,  lac  is  collected  on  the  branchlets  of  this  tree  ;  the 
insect  is  often  propagated  by  cutting  a  branch  with  the  coccus  on  it,  and  fixing 
it  on  a  fresh  tree. 

The  leaves  are  used  as  plates,  instead  of  paper  to  wrap  up  parcels,  and  they 
are  given  as  fodder  to  buffaloes.  The  flowers  (Kdsu,  North  India ;  Kisu> 
Guzerat)  are  collected,  and  made  (with  alum)  into  the  fleeting  yellow  dye 
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used  in  the  Holi  festival ;  they  are  also  used  medicinally.     The  seeds  are 
given  as  purgative  and  anthelmintic,  mostly  in  veterinary  practice. 

2.  B.  snperba,  Koxb.  Cor.  PL  t.  22 ;  FL  Ind.  iii.  247. 

A  gigantic  climber,  stems  as  thick  as  a  man's  leg.  Leaflets  membranous, 
acuminate,  the  terminal  6-15  in.  long,  lateral  oblique,  smaller.  Flowers 
larger  than  those  of  B.  frondom,  of  a  gorgeous  orange-colour,  on  pedicels 
3  times  the  length  of  calyx,  in  lax  paniculate  racemes. 

Forests  of  Burma,  Bengal,  Oudh,  the  Circars,  the  northern  Konkan,  and  the 
Dehra  Doon.    Fl.  March.    Yields  kino  like  the  preceding  species. 

12.  SPATHOLOBTJS,  HasskarL 

Large  climbers,  with  trifoliolate  leaves ;  leaflets  stipellate,  the  2  lateral 
opposite.  Flowers  small,  white,  purple,  or  pink,  numerous,  fasciculate 
on  the  branches  of  large  compound  panicles,  with  small,  narrow  bracts 
and  bractlets.  Calyx  4-dentate,  the  2  upper  teeth  connate  in  1.  Stan- 
dard broad-ovate  or  orbicular,  obtuse,  without  appendages,  longer  than 
keel ;  wings  obliquely  oblong,  free ;  keel  obtuse,  nearly  straight,  shorter 
than  wings.     Stamens,  ovary,  and  legume  like  Butea. 

1.  S.  Roxburghii,  Benth. — Syn.  Butea  parvifloray  Roxb.  FL  Ind.  iii. 
248 ;  W.  &  A.  Prodr.  261 ;  Wight  Ic.  t.  210,— Vern.  Mula,  mania, 
N.W.P. 

Inflorescence,  calyx,  petioles,  and  under  side  of  leaflets  pubescent.  Leaf- 
lets obovate,  acuminate,  longer  than  broad,  6-8  in.  long;  lateral  nerves  6-8, 
arcuate,  anastomosing  by  intramarginal  veins.  Flowers  whitish,  in  fas- 
cicles of  3,  in  large  terminal  and  lateral  panicles,  pedicels  as  long  as  calyx. 
Teeth  of  calyx  nearly  as  long  as  tube.  Standard  twice  the  length  of  calyx, 
emarginate.  Legumes  4-5  in.  long,  1  in.  broad,  on  a  distinct  pedicel,  1  in. 
long,  seed  part  tomentose. 

A  powerful  climber,  common  in  the  forests  of  Burma,  Bengal,  Oudh,  and  the 
Sub-Himalayan  forests  as  far  as  the  Jumna  river.  Also  in  the  Circars  and  the 
southern  part  of  the  Konkan.  One  of  the  principal  climbers  in  the  Oudh  Sal 
forests.    FL  Dec.,  Jan. ;  fr.  ApriL 

Several  large  and  remarkable  forest- weeds  belong  to  the  genus  Flemingia, 
which  is  generally  classed  under  PhaieoUce :  1.  F.  Chappar,  Ham.,  and  2.  F. 
strobilifera,  Brown  (Hcdysarum  strobiliferum,  Roxb.  Fl.  lid.  iii  350),  with 
simple  leaves,  those  of  the  former  lons-petiolate,  cordate,  those  of  the  latter 
ovate,  on  short  petioles.  Both  species  nave  spikes  with  large  membranous  in- 
flated bracts,  enclosing  the  flowers.  F.  strchilifera  is  common  throughout 
India,  and  often  attains  8  ft.  The  leaves  are  used  for  thatching.  F.  fruticulosa, 
WalL,  is  a  sunruticose  variety  of  strobUifera  in  the  North- West  Himalaya.  F. 
Chappar  is  found  in  Burma,  Bengal,  Gorakhpur,  and  the  sub-Himalayan  tract 
to  the  Jumna.  Three  other  species  have  trifoliolate  leaves, — viz.,  3.  F.  lineata, 
Roxb.  FL  Ind.  in.  341,  common  nearly  throughout  India,  flowers  in  paniculate 
racemes,  with  small  bracts  ;  4.  F.  congesta, ,  Koxb.  Fl.  In<L  341,  Wight  Ic.  t. 
390,  which  is  closely  allied  to,  if  not  synonymous  with,  F.  semialata,  Roxb., 
Wight  Ic.  t.  326,  common  nearly  throughout  India,  flowers  in  dense  axillary 
bracteate  spikes;  and  5.  F.  involucrata,  Benth.  in  PL  Junghuhn.  246,  sub- 
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Himalayan  tract  from  Assam  to  Kamaon;  flowers  in  subsessile  heads  with 
large  tomentose,  ovate-lanceolate  bracts. 

13.  OBOTALABIA,  Linn. 

Herbs  or  shrubs,  with  simple  or  digitately  3-foliolate  (rarely  5-7-folio- 
late)  leaves.  Stipules  free  or  decurrent,  sometimes  small  or  none.  Flowers 
yellow  blue  or  purplish,  usually  in  terminal  or  leaf-opposed  racemes. 
Calyx-lobes  distinct,  or  calyx  more  or  less  bilabiate.  Standard  orbicular 
or  ovate,  usually  callous  at  base,  shortly  clawed ;  wings  obovate  or  oblong ; 
keel-petals  beaked.  Stamens  monadelphous  in  an  open  sheath ;  anthers 
unequal,  alternately  basifixed  and  versatile.  Ovary  2-oo-ovulate;  style 
bearded.     Pod  globose  or  oblong,  turgid,  2-valved. 

1.  0.  Burhia,  Hamilton;  Berth,  in  London  Journal  of  Botany,  ii.  (1843) 
474 ;  Boissier  FL  Orient  ii.  26. — Vern.  Sis,  sissdi,  melni,  poia,  Trans- 
Indus;  Khep,  khip,  khippi,  buta,  bhata,  but,  Pb. ;  Ldthia,  kharsan, 
kauridla,  Harriana,  Delhi. 

An  erect  or  procumbent  shrub,  with  slender,  close-set  entangled  branches, 
flexible  and  rush-like  when  young,  stiff  and  rigid  when  old.  Leaves  small 
and  scanty,  oblong  or  linear,  generally  less  than  i  in.  long,  more  or  less 
pubescent.  Flowers  yellow  with  red  veins,  on  short  pedicels,  far  apart 
in  long  racemes,  forming  terminal  rigid  divaricate  panicles.  Legume 
short,  villous,  1-3-seeded,  twice  the  length  of  calyx. 

Common  in  the  plains  of  Sindh  and  the  Panjab,  Peshawar  valley,  in  dry 
sandy  places.  FL  Nov.-March.  Ropes  are  made  of  it  in  the  Panjab,  and  it  is 
browsed  by  cattle. 

Crotaiaria  juncea,  Linn. ;  Roxb.  Cor.  PL  t  193 ;  Fl.  Ind.  in.  269. — Sans. 
Sana.  Vern.  Sann,  sanni  (Taaa,  Bombay).  The  well-known  Indian  hemp ; 
is  cultivated  throughout  North-West  India  for  its  fibre.  Several  other  large 
herbaceous  species  of  Crotaiaria  are  common  weeds  in  the  forests. 

14.  ALHAGI,  Desv. 

Calyx  campanulate,  with  5  small  acute  teeth.  Petals  unguiculate,  claws 
nearly  as  long  as  calyx ;  standard  broad ;  keel  blunt.  Stamens  diadelph- 
ous,  anthers  uniform.  Ovary  linear,  sessile ;  style  filiform,  incurved.  Pod 
linear,  generally  moniliform,  contracted  between  seeds,  rarely  continuous. 

1.  A.  Mauronun,  Desv. ;  W.  &  A.  Prodr.  232.  —  Syn.  Hedysarum 
Alhagi,  Willd. ;  Roxb.  FL  Ind.  iii.  344.  The  Camelrihvrn.  Vern.  Jaicdsa, 
jewassi,  jawa\  jawdn,  jawdni.    (Kas,  Sindh.) 

A  small,  nearly  glabrous  shrub,  extremities  pubescent;  armed  with 
numerous  axillary,  spreading  spines,  £-1  in.  long.  Leaves  simple,  ahort- 
petiolate,  oblong,  coriaceous.  Flowers  red,  on  short  slender  pedicels,  1-6 
from  the  axillary  spines.    Pod  about  1  in.  long,  straight  or  falcate. 

Widely  spread,  from  Greece  and  Egypt  through  Western  Asia  and  Afghanis- 
tan to  the  plains  of  North- Western  India ;  extending  east  as  far  as  Monghir 
on  the  Ganges,  and  south  to  the  Southern  Mahratta  country.  Also  in  Guzerat 
and  the  Konkan.  Generally  found  in  dry  barren  places.  FL  March,  ApriL  ; 
fr.  ripens  August 
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Camels  delight  in  it  as  fodder.  In  Guzerat,  Sindh,  and  the  Southern  Panjab, 
screens  (tatties)  employed  during  the  hot  winds  are  made  of  it  Near  Kandahar 
and  Herat  manna  is  found  and  collected  on  the  bushes  at  flowering  time,  after 
the  spring  rains'. 

15.  DESMODIUM,  Desv. 

Shrubs  or  herbs,  with  trifoliolate  or  unifoliolate  stipellate  leaves.  Calyx 
campanulate  or  turbinate.  Corolla  exserted ;  standard  broad ;  wings  more 
or  less  adhering  to  the  keel ;  upper  stamen  entirely  or  partially  free ;  style 
incurved ;  stigma  minute,  capitate.  Pod  usually  articulate,  the  articula- 
tions flat,  1 -seeded,  rarely  splitting  open  at  the  upper  suture. 

Leaves  3-foliolate  ;  bracts  subulate D.  tiiiatfolium. 

Leaves  3-foliolate ;  bracts  orbicular,  foliaceous  .        .        ,     D.  pulchellum. 
Leaves  1-foliolate,  ovate,  softly  tomentose         .        .        .    D.  latifolium. 

1.  D.  tffiafolium,  Don.— Syn.  D.  nutans,  Bot.  Mag.  t.  2867 ;  D. 
argenteum,  WalL  Vern.  Sambar,  sammar,  shamru,  shambar,  ckamra, 
chamyar,  chamhat,  chamkul,  martan,  matta,  mardra,  gur  hate,  gurshagal, 
pri,  muss,  chlti  must,  kali  must,  murt,  labor. 

A  large,  somewhat  diffuse  shrub,  with  trifoliolate  leaves.  Branchleta, 
inflorescence,  pods,  and  leaves  greyish  tomentose  or  canescent.  Leaflets 
broad-ovate  or  obovate  from  cuneate  or  rounded  base,  often  mucronate, 
with  4-6  pair  of  prominent  lateral  nerves,  green  and  glabrescent  above, 
clothed  beneath  with  a  matted  tomentum  of  whitish  silky  hairs,  terminal 
leaflet  largest,  2-5  in.  long.  Flowers  red,  on  slender  pedicels,  longer  than 
calyx,  fasciculate,  in  spreading  terminal  panicles,  with  long  drooping 
branches ;  bracts  subulate,  brackets  setaceous,  at  the  base  of  calyx.  Pods 
2-3  in.  long,  \  in.  broad;  joints  6-10,  somewhat  longer  than  broad. 

Common  outer  Himalaya  from  the  Indus  to  Nepal,  3000-9000  ft.  FL  June- 
Sept  Bark  fibrous,  ropes  are  made  of  it  which  are  strong  but  not  durable.  In 
Kullu  and  Kunawar,  paper  and  pasteboard  for  the  Buddhist  monasteries  in 
Tibet  is  made  of  the  bark  (H.  Cleghorn).    The  branches  are  browsed  by  cattle. 

2.  D.  pulchellum,  Benth. — Syn.  Hedysarum  pulchellum,  Linn. ;  Boxb. 
FL  Ind.  iii.  361 ;  Dicerma  pulchellum,  DC. ;  W.  &  A.  Prodr.  230 ; 
Wight  Ic  t  418. 

An  erect  pubescent  shrub.  Leaves  trifoliolate,  leaflets  ovate,  obtuse, 
the  terminal  4-5  in.  long,  more  than  twice  the  size  of  the  lateral  ones. 
Stipules  subulate,  with  long  bristly  points.  Flowers  in  terminal  and 
axillary  spiciform  racemes,  the  flowers  in  the  axils  of  2-foliolate  bracts, 
the  common  petiole  terminating  in  a  long  bristle,  the  two  lateral  leaflets 
orbicular,  enclosing  the  flower.    Pod  generally  with  2  joints. 

South  India,  Bengal,  Burma,  Oudh,  and  Gorakhpur,  particularly  in  the  Sal 
forests.    FLRS. 

3.  D.  latifolium,  DC;  W.  &  A.  Prodr.  223;  Wight  la  270.— Syn. 
Hedysarum  latifolium,  Koxb.  FL  Ind.  iii  350. 

A  shrub  with  a  short  woody  stem  and  spreading  branches.     Leaves  uni- 
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foliolate,  broad-ovate,  4-5  in.  long,  with  an  obtuse  or  cordate  base,  Tough 
above,  soft-tomentose  beneath.  Stipules  semicordate,  cuspidate.  Flowers 
bright  purple,  in  axillary  and  terminal  racemes.  Pods  4-5  jointed,  hairy 
with  stiff  hooked  hairs. 

Bengal,  Ceylon,  Burma.    Oudh  forests.    Kamaon.    FL  C.S. 

This  genus  comprises  numerous  other  shrubs  and  undershrubs  within  the 
range  of  this  Flora,  of  which  the  following  are  the  more  common  kinds : — Simple 
leaves  have :  1.  D.  triquetrum,  DC. ;  W.  &  A.  Prodr.  224  (Hedy*.  trig.,  Roxb. 
iii  347) ;  with  broadly  winged  petioles.  2.  D.  gcmgeticum,  DC. ;  Wight  Ic.  271 
(Hedys.  ganget.,  Roxb.  iii  349) ;  with  ovate,  acute  leaves.  Trifoliokte  leaves 
have :  &  D.  jloribundum,  G.  Don. — Syn.  J),  multtfhrum,  DC.  D.  dubium, 
Bot.  Reg.  t  967 ;  Bot.  Mag.  t.  2960.  4.  D.  oxyphyllum,  DC,  leaves  and  pods 
nearly  glabrous ;  pods  reticulate.  6.  D.  concinnum,  DC.  (D.  pendulum,  Wall. 
PL  As.  rar.  t  94),  leaflets  oblong,  with  marked  lateral  nerves,  ascends  to  7000  ft. 
in  the  North-West  Himalaya.  6.  D.  ayrans,  DC. ;  Wight  Ic.  t.  294  (ffed.  gyrcms, 
Roxb.  iii.  351) ;  lateral  leaflets  small,  very  sensitive,  showing  a  rotatory  motion 
during  the  day. 

16.  OUGEINIA,  Benth. 

Tree  with  trifoliolate  leaves,  and  large  stipellate  leaflets,  the  2  lateral 
opposite.  Stipules  free,  deciduous.  Flowers  white  or  pale  rose-coloured, 
on  slender  pedicels,  2  or  3  from  one  point,  in  short  fasciculate  racemes  on 
the  old  wood.  Bracts  small,  scaly ;  small  persistent  bractlets  under  the 
calyx.  Calyx  indistinctly  2-lipped,  upper  lip  emarginate  or  bidentate. 
Standard  nearly  orbicular,  short-clawed.  Wings  conform  to  and  equal  to 
the  keel,  slightly  adhering  to  it.  Stamens  connate  to  beyond  the  middle, 
one  quite  free ;  anthers  equal.  Ovary  sessile,  with  numerous  ovules ;  style 
incurved,  subulate;  stigma  capitate,  terminal.  Pod  linear-oblong,  flat, 
veined,  contracted  between  the  seeds,  scarcely  dehiscent.  Seeds  2-5, 
flat. 

1.  0.  dalbergioides,  Benth.—  TAB.  XXIII.— Bedd.  FL  Sylv.  t.  36.— 
Syn.  Dalbergia  Oojeinerm*,  Roxb.  FL  Ind.  iii.  220 ;  Wight  la  t.  391. 
Sans.  Ttnisa.  Vern.  Sannan,  sdndan,  chdndan,  Pb.,  N.W.P. ;  Shcmjan, 
pdnan,  Oudh;  Tinsa,  tinnas,  tiwas,  tewas,  dhewasy  C.P. ;  8er-marra, 
Gondi ;  Tunnia,  Banswara ;  Telua,  Khandeish  Dangs. 

Pubescent,  terminal  leaflet  broad-oval,  2-6  in.  long,  lateral  oblique-oval, 
1 J-3  in.  long ;  edge  undulate,  shallow-crenate,  4-8  prominent  main  nerves 
on  either  side  of  midrib. 

A  common  tree  in  Central  and  Northern  India,  as  far  as  the  Godavery  on  the 
east  side  and  Canara  on  the  west  side  of  the  Peninsula,  In  the  outer  Himalayan 
forests  from  the  Great  Gandak  river  to  the  Sutlej,  ascending  in  the  valleys  to 
4000,  and  in  places  to  6000  ft.  Hie  Jhelam  appears  to  be  its  north-western 
limit,  but  it  is  scarce  between  that  river  and  the  Sutlej.  Its  southern  and  eastern 
limits  require  further  inquiry.  It  is  found  in  the  Oudh,  Gorakhpur,  Godavery, 
and  Canara  forests.  The  old  leaves  are  shed  in  Jan.  and  Feb.,  the  new  foliage 
comes  out  in  April,  May.  The  flowers  appear  before  the  leaves  are  fully  out, 
from  March-May. 

A  middle-sized  tree,  20-40  ft.  high,  with  a  short,  crooked,  and  often  gnarled 
trunk,  3-5  ft.,  occasionally  7-8  ft.  girth.  Bark  cinereous  or  dark  brown,  with 
long  perpendicular  and  short  cross-fissures,  brittle  corky  scales  peeling  off. 
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Sapwood  small,  heartwood  varies  from  light-greenish  brown,  with  yellow  tinge, 
to  dark-red  brown.  It  is  close-grained,  hard,  the  cub.  ft.  weighs  57-60  lb., 
Strong,  tough,  and  durable  ;  takes  a  beautiful  polish.  Much  valued  for  agricul- 
tural implements,  wheels,  naves,  furniture,  also  for  building.  Combs  are  carved 
of  it 

An  astringent  red  gum  exudes  from  incisions  in  the  bark.  The  bark  is 
pounded  ana  largely  used  to  intoxicate  fish.  Twigs  much  lopped  as  cattle- 
fodder.  In  places  difficult  of  access,  tall  and  well-grown  specimens  are  occa- 
sionally met  with,  but  most  older  trees  have  been  mutilated  by  lopping  and 
stripping  off  the  bark. 

To  the  tribe  of  Hedysarea?  belongs  JSschynomene  aspera,  Linn. ;  Wight  Ic.  t. 
299.— -Syn.  Hedysarum  lagenarium,  Roxb.  FL  Ind.  iii.  365.  Vern.  Sola>  Phut- 
Sola.  A  large  perennial  water-plant,  with  thick  stems  mainly  composed  of  light 
white  pith,  which  is  made  into  toys,  floats,  and  Solah  hats,  invaluable  as  a  pro- 
tection against  the  sun.    Abundant  in  tanks  and  marshes  in  Bengal. 

Brya  Menus,  DC,  Bot  Mag.  t  4670,  the  green  or  West  Indian  Ebony,  a 
small  tree  with  orange-coloured  flowers,  and  dark  green,  nearly  black  heartwood, 
of  Jamaica  and  Cuba,  also  belongs  to  this  tribe. 

17.  DALBERGIA,  Linn.  fil. 
Trees  or  climbers,  with  alternate,  imparipinnate  leaves,  without  stipels ; 
leaflets  alternate.  Flowers  small,  white,  lilac  or  purple,  in  dichotomous 
or  irregularly  branched  panicles;  bracts  and  bractlets  , small.  Calyx 
5-dentate,  the  lowest  anterior  tooth  generally  longer.  Standard  ovate  or 
orbicular;  wings  oblong,  as  long  as  standard;  keel  obtuse,  shorter  than 
standard,  its  petals  connate  at  the  top.  Stamens  either  diadelphous,  the 
1  Oth  stamen  free,  or  monadelphons,  with  9  or  10  stamens,  or  equally  dia- 
delphous, with  2  bundles  of.  5  stamens  each,  and  the  vagina  slit  below  as 
well  as  above ;  anthers  small,  erect,  didymous,  the  cells  back  to  back, 
attached  to  the  end  of  the  filament,  opening  by  diverging  or  divaricato 
slits,  or  with  a  short  slit  at  the  top.  Ovary  stipitate,  with  few  ovules ; 
style  short,  incurved,  with  a  small  terminal  stigma.  Legume  like  a 
samara,  oblong  or  linear,  flat,  thin,  indehiscent,  with  1  or  a  few  seeds. 
Seeds  reniform,  flat. 

Trees  or  erect  shrubs ;  stamens  9  or  10,  monadelphons. 
Shrubs  or  small  trees ;  panicles  regularly  dichotomous  .        .    1.  D.  rimosa. 
Large  trees ;  panicles  not  dichotomous. 
Leaflets  obtuse  or  emarginate ;  flowers  pedicellate  2.  D.  latifolia. 

Leaflets  acuminate ;  flowers  sessile  '        .  .     3.  D.  Sissoo. 

Trees ;  stamens  10,  equally  diadelphous. 
Leaves  with  reticulate  venation,  without  prominent  lateral 
nerves ;  petals  and  stamens  inserted  in  the  middle  of  the 

calyx-tube 4.  D.  paniculcUa, 

Leaves  with  prominent  parallel  lateral  nerves ;  petals  and 
stamens  inserted  at  the  base  of  calyx-tube. 
Leaflets  11-15 ;  panicles  lax ;  the  3  anterior  calyx-teeth 

acute,  the  2  posterior  obtuse 5.  D.  lanceolaria. 

Leaflets  18-19  ;  panicles  compact ;  4  calyx- teeth  obtuse,  the 

5th  longer  and  subacute 6.  D.  kircina. 

Climbing  shrubs ;  stamens  10,  equally  diadelphous  .  7.  D.  volvbiUt. 

Several  valuable  South  American  timber-trees  belong  to  this  genus.  Of  the 
principal  varieties  of  Rosewood  exported  from  Rio  Janeiro,  the  two  finest  are  sup- 
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plied  by  species  of  Dalbergia,  chiefly  by  D.  nigra,  classed  in  Jhe  same  section 


as  the  Indian  Sissoo  and  Blackwood  (Bentham,  Synopsis  of  Dalbergieee,  linn. 
Soc.  Jour,  iv.,  SuppL  5). 

1.  D.  rimosa,  Eoxb.  FL  Ind.  iiL  233 ;  Wight  Ic.  t  262. 

A  large  shrub  or  small  tree,  glabrous.  Leaflets  5-9,  oval,  2-3  in.  long, 
acute  at  both  ends,  with  numerous,  prominent,  parallel  nerves.  Panicles 
terminal  and  axillary,  lax,  regularly  dichotomous;  flowers  on  short  pedicels, 
small,  less  than  |  in.  long.  Calyx  supported  by  2  obtuse  bractlets,  cam- 
panulate,  all  teeth  obtuse,  shorter  than  the  tube.  Claws  of  petals  very  short 
Stamens  10,  monadelphous.  Ovary  short-stipitate,  ovules  1-2.  Legume 
2-3  in.  long,  1  in.  broad  or  less,  1 -seeded. 

Sikkim  Terai,  Assam,  Kasia  hills,  and  Silhet.  Also  in  the  Siwalik  tract  and 
outer  Himalaya  west  to  the  Jumna,  ascending  to  4000  ft.,  J.  L.  S.  FL  March, 
April ;  seed  ripens  Nov.,  Dec 

2.  D.  latifolia,  Eoxb.  Cor.  PL  t  113;  FL  Ind.  iiL  221 ;  W.  &  A. 

Prodr.  264 ;  Wight  Ic  t.  1156;  Bedd.  FL  Sylv.  t  24.  The  Blackwood 
or  Rosewood  tree  of  Southern  India. — Vern.  SitscU,  Oudh ;  Sakml,  Sitsal, 
Mirzapore  distr. ;  Shwham,  Banswara ;  sirras,  sirsa,  eissa,  stem,  Mandla 
and  Chindwara  distr.  of  C.P. ;  Biti,  Can. 

A  large  glabrous  tree,  with  dark-purple  heartwood.  Leaflets  3-7,  generally 
5,  alternate,  broad-obovate  or  orbicular,  obtuse  or  emarginate.  Flowers 
greenish  or  yellowish  white,  on  slender  pedicels  as  long  or  nearly  as  long 
as  the  calyx-tube,  in  axillary,  branched,  and  divaricating  panicles.  Calyx- 
segments  oblong  or  ovate,  obtuse.  Stamens  9,  all  united  in  a  sheath, 
open  on  the  upper  side.  Ovary  glabrous,  with  5  ovules ;  style  slender, 
nearly  as  long  as  ovary ;  legume  oblong-linear  or  oblong-lanceolate,  1-4- 
seeded. 

Dry  forests  of  South  and  Central  India,  frequently  associated  with  Teak  and 
Bamboo  in  South  India,  also  in  the  evergreen  forests  (Bedd.),  extending  north  to 
the  Satpura  range,  Bandelkhand,  and  tne  Malwa  plateau  (Bassi  in  Meywar). 
Also  in  the  An  damans,  in  lower  Bengal,  Behar,  in  Sikkim  at  the  foot  of  the 
Himalaya,  and  (scarce  and  small)  in  the  Baraitch  and  Gonda  forests  of  Oudh, 
along  the  base  or  the  hills.  Old  leaves  are  shed  Feb.,  March,  new  leaves  appear 
in  ApriL  The  flowers  appear  with  the  young  foliage,  or  before  the  old  leaves 
fall ;  the  pods  ripen  from  Oct-Feb. 

In  South  India  and  the  Godavery  forests  (Ahiri),  a  large  tree  60-80  ft  high, 
with  an  erect,  but  not  generally  straight  or  regular  trunk  to  20  ft.  girth.  In 
North  India  a  moderate-sized  or  small  tree.  Numerous  thick  branches,  spread- 
ing into  a  large  shady  crown.  Branchlets  grey,  bark  of  trunk  £-1  in.  thick, 
cinereous,  less  rough  than  the  bark  of  Sissoo.  Foliage  fine  glossy  dark  green. 
Coppices  well,  and  propagates  itself  readily  by  self-sown  seed.  Easily  raised 
from  seed,  but  of  slow  growth,  especially  while  young ;  5-9  rings  per  in.  of  radius. 

Sapwood  large,  whitish ;  heartwood  with  an  irregular  outline,  from  deep  nut- 
brown  to  blackish  purple,  with  white  or  purplish  veins  and  streaks  of  lighter 
colour,  and  small  whitish  specks ;  fine-grained,  strong,  and  heavy.  The  aver- 
age weight  of  seasoned  Blackwood  fluctuates  between  50  and  54.68  lb. ;  the  lower 
figure  is  that  given  by  Skinner,  and  the  higher  is  the  result  of  Baker's  experi- 
ments made  with  Malabar  wood.  In  the  Central  Provinces  list,  however,  the 
weight  is  given  at  66  lb.     The  average  value  of  P.  ranges  between  722  and 
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1104,  and  may  be  taken  at  950.  Old  trees  are  often  hollow,  and  have  ring- 
shakes.  When  fresh-sawn,  the  wood  has  an  agreeable  smell.  Much  valued 
for  furniture.  Combs  and  a  great  variety  of  ornaments  are  carved  of  it  Largely 
used  for  yokes,  cart-wheels,  ploughs  and  other  agricultural  implements,  knee- 
timbers  of  boats,  and  for  construction,  also  for  spokes  and  fellies  of  gun-carriage 
wheels.    In  Oudh  the  tree  is  pollarded  for  cattle-fodder. 

3.  D.  Sissoo,  Roxb.— Tab.  XXIV.— EL  Ind.  iii  223 ;  W.  &  A. 
Prodr.  264;  Bedd.  FL  Sylv.  t.  25.  The  Sissoo  frm— Sans.  Siusapa. 
Vera.  Shwham,  sissu,  throughout  North  India;  Shewa,  Pushtu;  Tali, 
su/edar,  shin,  shia,  nelkar,  Pb. ;  Sissdi,  Oudh. 

A  large  tree  with  brown  heartwood.  Young  parts  pubescent  or  tomen- 
tose.  leaflets  3-5,  alternate,  broad-ovate,  acuminate,  glabrous  when  old. 
Mowers  yellowish  white,  nearly  sessile,  in  unilateral  spikes,  which  are 
arranged  in  short  axillary  panicles;  ramifications  of  inflorescence  and 
calyx  pilose.  Stamens  9,  all  united  into  a  sheath,  open  on  the  upper 
side.  Ovary  on  a  long  stalk,  pubescent ;  style  very  short,  much  shorter 
than  the  ovary ;  stigma  large ;  legume  linear-lanceolate,  generally  2-3- 

S60CL6CL* 

The  Sissoo  tree  is  indigenous  in  the  sub-Himalayan  tract,  and  in  the  outer 
Himalayan  valleys,  from  the  Indus  to  Assam,  ascending  to  3000,  and  at  times 
to  5000  ft.  Generally  gregarious,  mostly  on  sand  or  eravel  along  the  banks  of 
rivers  or  on  island-extending  50-100  miles  into  the  plains.  Believed  to  be  indi- 
genous also  in  Guzerat,  Beluchistan,  and  Central  India.  I  have  never  seen  it  really 
wild  outside  the  sub-Hhnalayan  belt  Cultivated  and  often  self-sown  through- 
out India ;  thrives  best  on  light  soil,  and  requires  a  considerable  amount  of 
moisture.  The  old  leaves  turn  reddish  brown,  and  begin  to  fall  in  December, 
but  continue  to  be  shed  up  to  February,  when  the  young  foliage  comes  out, 
continuing  until  ApriL  The  full-grown  foliage  is  of  a  fine  clear  green  colour. 
Young  trees  are  occasionally  leafless  for  a  few  weeks  ;  old  trees  are  hardly  ever 
without  leaves.  FL  from  March- June,  at  times  with  a  second  flush  between 
July  and  October;  the  seed  ripens  from  November-February,  and  generally 
remains  long  on  the  tree. 

Under  favourable  circumstances  a  large  tree,  attaining  60  ft.  and  more,  with  an 
erect  but  not  straight  or  regular  trunk  6-12  ft  in  girth  ;  large  branches  sup- 
porting a  spreading  crown.  Young  shoots  downy,  bifarious,  drooping;  branch- 
lets  cinereous  or  light  brown  ;  bark  of  trunk  §-1  in.  thick,  grey  or  pale  brown  ; 
narrow  strips  exfoliating  between  more  recent  obliquely  longitudinal  shallow 
fissures,  and  distant,  older  deep  cracks,  which  tail  off  into  each  other. 

Sapwood  small,  light  -  coloured ;  heartwood  close-grained,  brown,  mottled 
with  darker  veins,  in  old  trees  sometimes  very  dark,  nearly  black.  Medullary 
rays  very  fine.  Pores  large,  scanty,  uniformly  distributed,  often  joined  by  narrow 
concentric  bands  of  whitish  tissue.  A  cub.  ft.  of  seasoned  heartwood  weighs 
between  45  and  50  lb.  Skinner  gives  it  at  50,  but  this  is  too  high  as  an  average. 
The  results  of  Baker's  numerous  experiments  range  between  42.68  and  46.25  ; 
the  average  of  my  experiments  of  1864  was47.83,  and  of  1865, 45.83.  Instances 
are,  however,  recorded  of  a  greater  weight  (55.5  lb.,  average  of  3  experiments  by 
Major  Russell,  Calcutta,  1862).  Unseasoned  wood  weighs  64-70  lb.  The  trans- 
verse strength  of  Sissoo  is  probably  somewhat  less  than  of  Blackwood,  but  con- 
siderably greater  than  of  Teak,  and  even  greater  than  of  SaL  Skinner  gives  the 
value  of  P.  at  870 ;  the  average  of  33  experiments  made  by  me  in  1864  was  739, 
and  51  experiments  made  in  1865  gave  865.    Considering  these,  and  the  results 
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of  the  numerous  recorded  experiments  by  Baker,  Cunningham,  and  others,  and 
excluding  extremes,  the  mean  value  of  P.  will  be  found  to  range  between  700 
and  900.  Sissoo  is  very  elastic,  it  seasons  well,  does  not  warp  or  split,  and 
takes  a  fine  polish.  It  is  durable  in  the  Panjab  and  North- West  India,  less  so 
in  Bengal.    floats  made  of  Sissoo  on  the  Chenab  will  last  20  years. 

Sissoo  wood  is  esteemed  highly  for  all  purposes  where  strength  and  elasticity 
are  required.  It  is  used  extensively  in  boat-building,  for  carts  and  carriages, 
agricultural  implements,  camel-saddle- frames,  doors  and  window-frames,  ana  in 
construction  generally.  It  is  an  excellent  and  beautiful  furniture- wood.  At 
present  the  use  of  Sissoo  wood  is  only  limited  by  the  insufficient  supply.  Until 
about  1820,  considerable  supplies  of  large  Sissoo  logs  were  regularly  imported 
into  Calcutta  from  the  forests  of  the  sub-Himalayan  tracts  of  Nepal  and  adjoining 
districts.  In  those  days  Sissoo  was  the  principal  wood  used  for  the  construction 
of  gun-carriages  in  Bengal ;  and  it  was  only  between  1820  and  1830  that  Sissoo 
of  large  dimensions  became  scarce,  and  that  Sal  timber  began  to  be  used  exten- 
sively for  this  purpose,  being  more  plentiful  than  Sissoo,  though  heavier,  and 
not  easily  seasoned.  The  twigs  and  leaves  are  often  lopped  for  cattle-fodder ; 
camels  prefer  Sissoo  to  Eikar.  The  raspings  of  the  wood  are  used  in  native 
medicine. 

The  Sissoo  is  easily  raised  from  seed,  grows  rapidly  with  a  lorn?  tap-root  The 
night  frosts  in  the  Panjab  turn  the  leaves  black,  but  do  not  kill  the  plants.  The 
roots  are  bitter,  and  are  not  touched  by  white  ants  or  rats.  The  Sissoo  tree  con- 
tinues to  grow  rapidly  until  it  attains  maturity.  In  the  Panjab  it  attains,  under 
fair  conditions,  on  an  average  2J  ft  girth  in  12,  and  4J  ft  in  30  years.  It  cop- 
pices well,  and  in  the  Southern  Panjab  and  Sindh  it  has  always  been  raised 
from  slips,  often  cuttings  of  thick  branches.  The  slips  are  cut  1  ft  long,  and  are 
put  in  about  the  end  of  Feb.,  sometimes  in  March. 

In  the  large  plantations  made  since  1865  in  the  Panjab  plains,  the  Sissoo  is  at 
present  the  most  important  tree.  Its  requirements  and  treatment  are  beginning  to 
be  well  understood,  and  several  thousand  acres  are  now  stocked  with  it  Here,  as 
well  as  in  its  natural  habitat,  the  Sissoo  shows  a  decided  preference  for  a  light  sandy 
soil.  The  tree  is  healthiest  in  the  low  Sailaba  lands,  which  stretch  along  the 
main  rivers,  and  are  kept  moist  by  percolation.  On  the  bar  or  high  ground  be- 
tween the  rivers  it  thrives  with  the  aid  of  canal  irrigation  when  the  soil  is  a 
sandy  loam.  On  stiff  binding  soils  the  roots  are  small  and  the  trees  often  un- 
healthy. On  saline  soils,  and  when  there  is  a  substratum  of  kankar,  the  Sissoo 
will  not  thrive.    Regarding  the  eventual  yield  of  these  Sissoo  plantations,  and  the 

S reduction  per  acre,  no  definite  estimate  can  yet  be  based  upon  the  fragmentary 
ata  available.  But  so  much  is  certain,  that  these  plantations  will  yield  large 
supplies  of  fuel  and  a  proportion  of  timber,  though  it  may  appear  doubtful 
whether  so  near  its  north-western  limit  the  tree  will  attain  dimensions  at  all 
approaching  to  those  of  the  Sissoo  in  the  more  moist  and  forcing  climate  of  the 
Nepal  and  Sikkim  Terai,  or  in  Bengal 

4.  D.  paniculate,  Roxb.  Cor.  PL  t  114  ;  FL  Ind.  iii  227 ;  W.  &  A. 
Prodr.  265. — Vern,  KaUirsa,  Oudh ;  Dobein,  dhobin,  jpdssi,  C.P. ;  Padri, 
Dharwar. 

A  large  or  moderate-sized  tree,  the  wood  in  broad  concentric  masses, 
alternating  with  narrow  layers  of  fibrous  tissue.  Young  branchlets,  peti- 
oles, and  inflorescence  hairy.  Leaves  turn  black  in  drying;  leaflets  9-13, 
generally  1  in.  long,  obovate,  oblong  or  oval,  glabrous,  hairy  beneath  along 
midrib ;  venation  reticulate;  no  prominent  lateral  nerves.     Panicles  ter- 
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minal  and  axillary ;  flowers  bluish  white,  nearly  sessile,  crowded  on  short 
unilateral  racemes ;  bracts  oblong,  villose,  early  deciduous.  Calyx  cam- 
panulate,  densely  hairy  outside,  glabrous  inside,  all  teeth  acute.  Claws  of 
petals  as  long  as  calyx-tube.  Standard  from  cordate  base  oblong,  broader 
above,  with  straight  sides,  not  thickened  above  the  claw.  Stamens  10, 
equally  diadelphous ;  inserted  with  petals  in  the  middle  of  calyx-tube. 
Ovary  glabrous,  ovules  2-3.  Legume  1J-2J  in.  long,  £-£  in.  broad,  1-2- 
seeded,  narrowed  at  base  and  at  top. 

South  and  Central  India.  Qonda  forests  in  Oudh.  Siwalik  tract  west  to  the 
Jumna,  ascending  to  2500  ft.  Leaves  are  shed  Feb.,  March  ;  the  new  foliage 
comes  out  in  April  and  May,  with  the  flowers. 

A  moderate-sized  or  large  tree  (60  ft.  high  in  the  Satpuras).  Trunk  erect, 
irregularly  scooped  out,  fluted  and  compressed,  attaining  5-6  ft.  girth.  Bark 
smooth,  greenish  white  or  cinereous.  Wood  greyish  white,  no  heartwood. 
Structure  most  remarkable,  entirely  different  from  that  of  other  Dalbergias. 
Broad  concentric  masses  of  wood  alternate  with  narrow  soft  layers  of  a 
fibrous  substance,  so  that  planks  cut  of  old  trees  often  fall  to  pieces.  The 
seasoned  wood  weighs  48,  and  the  unseasoned  wood  64  lb.  per  cub.  ft.  (R.  Th.) 
Eventually  this  remarkable  species  may  have  to  be  placed  in  a  distinct  genus. 

5.  D.  lanceolaria,  L.— Syn.  D.  frondoaa,  Eoxb.  FL  Ind.  iii.  226 ; 
Wight  Ic.  t  266 ;  W.  &  A.  Prodr.  266.— Vern.  Tdkoli,  bithua,  N.  W.P. ; 
Barbat,  parbdti,  Banswarra ;  Gengri,  PanchMehals;  Harrani,  Dharwar. 

A  tree,  glabrous,  inflorescence  covered  with  ferruginous  pubescence. 
Leaflets  11-15,  oval  or  oblong,  obtuse,  1-2  in.  long;  lateral  nerves 
numerous,  parallel,  joined  by  reticulate  veins.  Panicles  large,  lax,  ter- 
minal and  axillary ;  flowers  j~£  in.  long,  on  short  slender  pedicels,  in  short 
unilateral  racemes.  Calyx  broad-campanulate  or  turbinate,  hairy  outside, 
glabrous  inside,  the  2  upper  teeth  obtuse,  the  3  lower  teeth  acute.  Stan- 
dard obovate,  thickened  above  the  claw.  Stamens  10,  equally  diadelphous. 
Ovary  long  stipitate,  generally  hairy  at  the  base,  with  3  ovules.  Legume 
1J-4  in.  long,  |~f  in.  broad,  1-3-seeded. 

South  India  on  the  west  side,  as  far  as  Banswara  on  the  Mhye  river,  on  the 
east  side  to  Behar.  Also  in  the  Siwalik  and  outer  Himalayan  tract,  extending 
west  to  the  Jumna  river,  ascending  to  2500  ft  Leafless  for  a  short  tune,  young 
foliage  in  March  ;  fl.  ELS. ;  seed  Sept,  Oct 

A  middle-sized  tree,  attaining  30-40  ft.,  with  a  straight  trunk  4-5  ft  girth. 
Bark  thin,  light  or  brownish  grev.  Wood  white,  without  the  peculiar  concentric 
layers  of  D.  paniculata.    Small  patches  of  black  heartwood  in  the  centre. 

6.  D.  hirdna,  Ham. ;  Benth.  Journ.  Linn.  Soc  iv.  SuppL  46. — Vern. 
Sarao,  bandvr,  tanti*,  gogera,  N.W.P. 

A  small  tree.  Branchlets,  petioles,  and  inflorescence  clothed  with 
dense  ferruginous  tomentum.  Leaves  6-10  in.  long.  Leaflets  13-19, 
oval  or  oblong,  obtuse,  with  adpreesed  hairs  on  both  sides ;  lateral  nerves 
numerous,  parallel,  joined  by  reticulate  veins.  Panicles  short,  axillary, 
compact  Flowers  small,  \  in.  long,  on  slender  pedicels,  as  long  as  calyx. 
Calyx  campanulate,  densely  hairy  outside,  glabrous  inside,  4  teeth  ob- 
tuse, the  5th  longer  and  subacute.     Standard  ovate,  gradually  narrowed 
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into  a  claw,  and  thickened  above  it.  Stamens  10,  equally  diadelphous, 
inserted  with  petals  at  the  base  of  calyx-tube.  Ovary  stipitate,  hairy. 
Legume  straight,  linear,  1J-2  in.  long,  \  in.  broad,  1-4-seeded. 

Siwalik  tract  and  outer  Himalaya,  at  2500-5500  ft,  from  the  Jumna  to  Nepal 
Fl.  Apr.,  May ;  the  seed  ripens  in  July. 

7.  D.  volubilis,  Roxb.  Cor.  PL  t.  191 ;  FL  Ind.  in.  231 ;  W.  &  A. 
Prodr.  265.     Vern.  Bhafia,  Kamaon ;  Bankharra,  Oudh. 

A  large  climber,  glabrous,  only  petioles  and  ramifications  of  inflores- 
cence pubescent.  Leaves  4-6  in.  long;  leaflets  11-13,  nearly  opposite, 
oblong,  generally  broader  at  the  top,  obtuse,  retuse,  often  mucronate, 
glabrous,  with  reticulate  veins,  no  prominent  lateral  nerves.  Inflorescence 
large,  terminal,  and  axillary,  drooping,  composed  of  numerous  compact, 
pedunculate,  dichotomous  panicles,  which  consist  of  short  unilateral 
racemes,  bracts  oblong,  deciduous  after  flowering.  Flowers  pale  blue,  £  in. 
long;  calyx  short-pedicellate,  tubular-campanulate,  villous,  the  2  upper 
teeth  acute,  the  3  lower  obtuse.  Claws  of  petals  shorter  than  calyx- 
tube.  Standard  broad.  Stamens  10,  equally  diadelphous.  Ovary  long- 
stipitate,  with  2  ovules. 

Sub-Himalayan  tract  Kamaon  to  Sikkim,  Oudh  forests,  Behar,  the  Central 
Provinces,  Bandelkhand,  and  the  Coromandel  coast.  Common  in  the  Sal  forests 
of  Oudh.  Fl.  Febr.,  March ;  seed  May.   A  large  climber  with  very  tough  wood. 

18.  PTEBOCABPUS,  L, 

Trees  with  alternate,  imparipinnate  leaves ;  leaflets  alternate,  without 
stipels.  Flowers  large,  yellow,  in  simple  racemes  or  lax  panicles. 
Calyx  campanulate,  with  an  acute  base,  generally  curved,  5-dentate. 
Petals  on  long  claws,  those  of  the  keel  free,  or  slightly  connate  at  the 
top.  Stamens  10,  monadelphous,  the  tube  slit  above,  more  or  less 
divided  into  2  bundles  of  5  each,  the  10th  stamen  frequently  free; 
anthers  versatile,  cells  parallel,  opening  longitudinally.  Ovary  with  2-6 
ovulea  Pod  flat,  orbicular  or  ovate,  generally  somewhat  oblique,  the 
seed-part  in  the  middle.     Seeds  1-3,  separated  by  hard  dissepiments. 

1.  P.  Marsupium,  Roxb.  Cor.  PL  t.  116 ;  FL  Ind.  iiL  234 ;  W.  &  A. 
Prodr.  266;  Bedd.  Fl.  Sylv.  t  2k  Often  called  Bastard  Teak— Vera. 
Bija,  Inja  sal,  tiijamr,  bijhua,  bio,  bibla  {Honay,  Canar,) 

A  large  deciduous  tree,  with  full  foliage  and  dark-green  shining  leaves. 
Leaflets  5-7,  coriaceous,  elliptic,  obtuse,  emarginate  or  acuminate,  with 
scattered  adpressed  hairs  on  both  sides  when  young ;  glabrous,  shining 
when  full-grown ;  lateral  nerves  numerous,  arcuate,  joined  by  prominent 
reticulate  veins.  Flowers  \  in.  long,  on  short  pedicels,  in  short  lateral 
and  terminal  paniculate  racemes.  Calyx,  peduncles,  and  pedicels  with 
scattered  adpressed  hairs.  Stamens  and  petals  inserted  above  the  base  of 
calyx.  Claws  shorter  than  petals,  lamina  of  all  petals  broad,  waved  or 
curled.  Stamens  monadelphous,  the  tube  divided  deeply  into  2  bundles. 
Ovary  hairy.    Pod  angular,  nearly  orbicular,  l£-2  in  diam. ;  style  lateraL 

Common  formerly  in  South  and  Central  India,  though  now  in  many  places 
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rare  or  nearly  extirpated.  On  the  west  side  found  in  the  Santolah  forests  of 
Meywar,  S.  W.  of  Neemuch ;  on  the  east  side  as  far  as  the  Rajmahal  and  Mirzapur 
hills,  near  the  Ganges  ;  also  in  the  extreme  S.E.  corner  of  Kamaon,  ascending  to 
3000  ft ;  not  reported  from  the  Oudh  forests.  Fl.  May,  June ;  the  seed  ripens 
Dec-March. 

^  Attains  a  considerable  size,  with  an  erect,  but  not  very  straight  trunk  6-8  ft. 
girth.  Yields  beams  20  ft.  long,  and  20  in.  square.  In  Central  India  large  trees 
are  now  rare,  save  in  the  less  accessible  parts  of  the  forests.  (Maikal  range  and 
Delakhari  Sal  forests.)  Bark  4-|  in.  thick,  cinereous  or  dusky  grey,  rugose,  with 
the  outer  softer  corky  layers  flaking  off.  Inner  bark  reddish  brown,  fibrous. 
Sapwood  large,  whitish.  Heartwood  reddish  brown  or  nut  brown,  close-grained, 
tough,  and  strong.  In  the  green  state  the  cub.  ft.  weighs  65-70  lb.,  seasoned 
between  51  and  56  lb.  Skinner  gives  the  value  of  P.  at  868.  The  results  of 
Puckle's  experiments  in  Mysore  range  between  693  and  950.  Seasons  well, 
takes  a  fine  polish,  and  is  durable.  The  heartwood  is  fall  of  gum-resin,  and 
stains  yellow  when  damp.  Makes  beautiful  furniture,  and  is  much  used  for 
doors  and  window-frames,  posts  and  beams.  Highly  valued  for  cart  and  boat- 
building, for  cotton  gins  and  agricultural  implements.  In  the  peninsula  it  is 
considered,  next  to  Teak  and  Blackwood,  the  most  valuable  tree,  and  the  timber 
often  fetches  the  same  price  as  Teak.  From  wounds  in  the  bark  flows  copiously 
a  red  gum-resin,  true  Kvno,  colL  in  S.  I.,  and  exported.  It  is  sold  in  little 
angnlar  pieces,  brittle,  black  and  shining ;  melts  in  the  mouth  with  a  strong, 
simply  astringent  taste,  like  the  kino  of  BuUa  frondosa,  which  it  much 
resembles. 

To  the  same  genus  belong :  2.  P.  santalimis,  L.  fiL,  the  red  Sanders  wood  of 
the  North  Arcot,  Cuddapah,  and  Kurnool  forests.  Also  found  by  Beddome  in 
the  Godavery  forests,  but  not  known  further  north,  with  3  leaflets  and  smaller 
flowers ;  claws  as  long  as  the  lamina  of  petals.  3.  P.  indicus,  Willd.,  with  7-9 
acuminate  leaflets,  the  Padouk  of  Burma.  The  rosewood  or  lancewood  of 
western  tropical  Africa  is  the  produce  of  P.  ertnaceus,  Poir. ;  GuilL  et  Perr.  FL 
Seneg.  t  54. 

19.  PONGAMIA,  Vent. 

Trees  with  imparipinnate  leaves,  the  leaflets  opposite,  without  stipels. 
Calyx  cup-shaped,  truncate,  or  with  5  indistinct  teeth.  Standard  broad- 
ovate,  thickened  at  the  base,  with  callous  indexed  auricles  at  the  top  of 
the  claw ;  keel  obtuse,  its  petals  cohering  at  the  back  near  the  top.  Sta- 
mens 10,  monadelphous,  the  tenth  stamen  tree  at  the  base,  in  the  middle 
connate  with  the  rest  into  a  closed  tube ;  anthers  versatile.  Ovary  nearly 
sessile,  with  2  ovules ;  style  filiform,  incurved,  with  a  small  terminal  stigma. 
Legume  oblong,  indehiscent,  1 -seeded,  shell  thick,  coriaceous,  the  sutures 
obtuse,  without  wings.     Seed  reniform,  thick,  hilum  smalL 

1.  P.  glabra,  Vent. ;  W.  «fe  A.  Prodr.  262 ;  Wight  Ic.  t  59 ;  Bedd. 
FL  Sylv.  t.  177.— Syn.  Oaledupa  indica,  Lam. ;  Koxb.  FL  Ind.  iii.  239. 
— Sans.  Karanjaka.  Vern.  Pdpar,  pdpri,  Jcarary,  kararyh,  kanji,  kunj. 
Local  n.  Sukchein,  Pb.;  Charr,  Mairwara. 

A  moderate-sized  tree,  glabrous,  almost  evergreen,  with  bright-green  shin* 
ing  leaves.  Leaflets  2-3  pair,  ovate  or  elliptic,  short-acuminate,  3-5  in. 
long,  with  4-6  lateral  arcuate  nerves  on  either  side  of  midrib.  Flowers 
mixed  blue,  white,  and  purple;  petals  dark- veined.  Pod  thick,  hard, 
semi-ovate,  about  2  in.  long,  1  in.  broad,  acute  at  both  ends. 
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Common  near  banks  of  streams  and  watercourses,  and  elsewhere  in  moist 
localities;  often  associated  with  Ternrinalia  Arjuna,  in  South  and  Central  India, 
Burma,  and  BengaL  Also  at  the  foot  of  the  Himalaya,  and  in  the  outer 
valleys  extending  west  to  the  Ravi  (not  common),  and  ascending  to  2000  ft. 
Outside  India  in  Ceylon,  Malacca,  the  Indian  Archipelago,  extending  northward 
to  South  China,  and  eastward  to  the  Fiji  Islands,  Timor,  and  tropical  Australia. 
The  leaves  are  shed  in  April,  and  are  renewed  soon  afterwards.  FL  May,  June ; 
the  pods  ripen  in  April  of  the  ensuing  year. 

Attains  50-60  ft ;  trunk  short,  not  very  regular,  5-8  ft  girth ;  crown  spread- 
ing, shady.  Bark  smooth,  striated,  of  a  whitish  or  dusky  cinereous  colour,  1 
in.  thick.  Inner  bark  yellowish,  fibrous,  with  an  unpleasant  smelL  Wood 
yellowish,  with  darker  veins,  hard,  and  tough  ;  sap  and  neartwood  not  distinct. 
Used  for  building,  but  not  durable,  readily  eaten  by  insects.  In  South  India 
solid  cart-wheels  are  made  of  it  The  pods  (bara  karanf)  and  the  leaves  are 
used  in  native  medicine,  and  oil  is  expressed  from  the  seeds,  used  for  burning, 
and  medicinally  (Pharm.  Ind.  79). 

20.  DBBBIS,  Loureiro. 

Climbing  shrubs  or  trees,  with  alternate  imparipinnate  leaves ;  leaflets 
opposite,  exstipellate.  Flowers  violet,  purplish,  or  white,  in  simple  or 
paniculate  racemes.  Calyx  truncate.  Standard  unappendaged ;  wings 
obliquely  oblong,  slightly  cohering  to  the  keel-petals.  VexiUary  stamen 
united  to  the  rest  near  the  middle,  rarely  free ;  anthers  versatile.  Ovary 
2  -  oo  -  ovulate ;  stigma  terminal.  Legume  indehiscent,  oblong  or  orbicular, 
flat,  membranous,  or  coriaceous,  narrowly  winged  on  the  upper  or  both 
sutures.     Seeds  solitary  or  several,  compressed. 

1.  D.  scandens,  Benth.  in  Linn.  Journ.  iv.  SuppL  103. — Syn.  Dal- 
bergia  scandens,  Roxb.  Cor.  PL  t.  192;  FL  Ind.  iil  232;  W.  &  A. 
Prodr.  264. 

A  large  climbing  shrub,  with  imparipinnate  leaves.  Leaflets  3-4  pair, 
elliptic-lanceolate,  2-3  in.  long,  glabrous,  dark  green,  subcoriaceous,  com- 
mon petiole  pubescent  Flowers  on  filiform  pedicels,  light  rose-coloured, 
in  long  slender  racemes.  Pods  flat,  oblong,  marginate,  2-3  in.  long,  2-4- 
seeded. 

Baraich  and  Gonda  forests  in  Oudh,  Bengal,  South  India,  Ceylon,  Burma, 
Indian  Archipelago,  North  Australia,  and  South  China.  FL  R.S. ;  fr.  C.S.,  H.S. 
Attains  1  ft  in  girth. 

D.  rcbuHcty  Benth.  1.  c.  104 — Svn.  Dalbergia  robustaf  Roxb. ;  Wight  Ic  t. 
244.  D.  Kroweiy  Roxb.  FL  Ind.  iii  229, — a  tree,  with  narrow-linear  pods  2-3 
in.  long,  and  J  in.  wide,  of  South  India,  Ceylon,  Bengal,  is  found  in  Kamaon 
(Madden),  ascending  to  5000  ft  (vera.  Bvro). 

Second  Sub-Order,  OJESALPINIBJE. 

Trees,  shrubs,  rarely  herbs,  with  pinnate,  abruptly  bipinnate,  bifoliolate, 
rarely  unifoliolate  leaves;  leaflets  generally  not  stipellate.  Flowers 
bisexual,  generally  irregular.  Calyx  of  5  more  or  less  connate  sepals. 
Petals  5,  or  fewer,  imbricate  in  bud,  the  upper  petal  inside.  Stamens  10, 
or  fewer,  rarely  numerous,  free,  or  more  or  less  connate.  Seeds  with  or 
without  albumen ;  the  embryo  with  a  straight  radicle. 
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Learea  bipinnate,  common  petiole  long. 

Pod  flat,  thin,  membranous,  indehiscent,  with  a  broad 

wins  on  the  seminiferous  suture       .        .        .        .1.  Mezoneueum. 
Pod  thick  or  more  or  less  turgid,  not  winged. 
Calyx  imbricate,  of  6  unequal  sepals    ....     2.  Cjesalpinia. 

Calyx  yalvate,  of  5  equal  sepals Poinciana  (p.  157). 

Calyx  valvate,  of  4  sepals,  the  2  upper  connate    .        .         Colvillba  (p.  .157). 
Leaves  bipinnate,  common  petiole  short,  spinescent,  leaflets 

minute 3.  Pabkinsonia. 

Leaves  simple  or  bifoliolate. 
Calyx  gamosepalous ;  seeds  numerous     .        .        .        .4.  Bauhinia. 
Calyx  of  5  nearly  distinct  sepals ;  pod  1 -seeded       .        .     5.  Habdwiokia. 
Leaves  abruptly  pinnate. 
Calyx-tube  turbinate,  segments  4 ;  petals  5    .        .        .6.  Tamabindus. 
Calyx-tube  very  short,  segments  5  ;  petals  5  .        .        .7.  Cassia. 
Calyx-tube  long,  funnel-shaped ;  petals  none  .        .     8.  Sabaca. 

1.  MEZONEUBUM,  Desfontaines. 

Climbing  -shrubs  with  bipinnate  leaves.  Flowers  in  terminal  or  axillary, 
solitary  or  panicled  racemes.  Calyx  oblique,  with  5  broadly-imbricate 
segments,  anterior  segment  larger,  concave,  outside  in  bud.  Petals  5, 
rather  unequal.  Stamens  10,  free ;  anthers  uniform.  Ovary  with  2  or 
more  ovules,  stigma  terminal,  truncate,  or  dilated.  Legume  indehiscent, 
or  nearly  so,  compressed,  central  suture  longitudinally  winged.  Seeds 
compressed,  exalbuminous. 

1.  M.  cucnllatum,  W.  &  A.  Prodr.  283. — Syn.  Ccesdlpinia  cuadlata, 
Boxb.  FL  Ind.  ii.  358.     Vera.  Biskojyrah,  Oudh ;  Ragi*  Bombay. 

A  powerful  climber,  branches  and  petioles  armed  with  strong  hooked 
prickles.  Pinnae  3-7  pair;  leaflets  4-5  pair,  coriaceous,  shining,  ovate, 
acuminate,  2-4  in.  long.  Mowers  yellow  in  axillary  and  terminal  panicles, 
composed  of  a  few  rigid  racemes.  Pods  flat,  shining,  unarmed,  foliaceous, 
3-4  in.  long,  1  in.  broad,  with  a  broad  membranous  wing  on  the  semini- 
ferous suture.    Seeds  1-2. 

Bengal,  Oudh  forests,  Konkan,  Western  Ghats.  Indian  Archipelago.  FL 
Nov.-Feb.    Fr.  ripe  March, 

2.  CJESALPINIA,  linn. 

Trees  or  shrubs,  often  climbing,  and  armed  with  prickles.  Leaves  bi- 
pinnate. Flowers  white,  yellow,  or  red,  in  simple  or  panicled  racemes. 
Calyx-lobes  5,  imbricate,  the  lower  outside  and  often  larger.  Petals  5, 
orbicular  or  obovate,  nearly  equaL  Stamens  10,  free ;  anthers  uniform, 
dehiscing  longitudinally.  Ovary  free,  inserted  at  the  base  of  the  short 
calyx-tube ;  ovules  few.  Pod  compressed,  coriaceous,  indehiscent,  or  2- 
valvecL  Seeds  in  some  species  separated  by  cellular  partitions,  generally 
exalbuminous,  with  a  short  straight  radicle. 

Pods  covered  with  closely-set  prickles ;  a  prickly  climber .        .     1.  C.  Bonducella, 
Pods  smooth,  without  prickles. 

A  prickly  climber ;  pubescent ;  flowers  in  lateral  racemes      .    2.  C.  sepiaria. 

An  erect,  almost  unarmed  shrub  ;  glabrous ;  flowers  in  ter- 
minal corymbs 8.  C.  pulcherrima. 
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1.  0.  Bonducella,  Roxb.  FL  Ind.  ii  357. — Syn.  Guilandina  Bondu- 
cella,  linn.  The  fever-nut  Vern.  Katkaranj,  kat  karinga,  karanjo,  Tear- 
anja,  karonj.     (Karbat,  kachka9  Sindh.) 

A  scandent  shrub  ;  pubescent ;  branches,  petioles,  inflorescence  armed, 
sparsely  or  densely,  with  short,  unequal,  slightly  recurved  prickles.  Leaves 
ample,  1-1 J  ft.  long,  pinnae  6-8  pair;  leaflets  opposite,  6-10  pair,  elliptical 
with  a  rounded,  somewhat  unequal-sided  base,  apex  mucronate.  Stipules 
large,  cut  into  large  segments.  Racemes  axillary,  many-flowered,  simple 
or  branched  below,  bracts  linear-lanceolate,  with  a  spreading  or  recurved 
apex,  projecting  beyond  the  unopened  flowers.  Calyx  rusty-tomentose, 
with  recurved  lobes,  the  inferior  lobe  largest,  hood-shaped.  Petals  yellow, 
spreading,  the  upper  sometimes  spotted  with  red.  Pods  2-valved,  2-3  in. 
long,  1£-1 1  in.  broad,  coriaceous,  covered  with  sharp,  straight,  spreading 
prickles.  Seeds  1-2,  globose  or  ovoid,  smooth,  shining,  bluish  grey  or 
lead-coloured,  f  in.  long. 

Widely  spread  throughout  the  tropics,  indigenous  or  naturalised  in  South- 
ern, Eastern,  and  a  great  part  of  North- Western  India,  ascends  to  2500  ft.  in 
Kamaon.  In  the  Panjab  onlv  cultivated,  and  occasionally  run  wild  in  hedges 
and  waste  places.  Common  in  the  Salt  line  fence  in  Harriana.  The  large  yel- 
low flowers  appear  in  the  rains.  Is  an  excellent  hedge-plant  The  seeds  con- 
tain a  fixed  oil,  resin,  and  a  bitter  substance :  they  are  tonic  and  antiperiodic 
(Pharm.  Ind.  68). 

C.  Bonduc,  Roxb.  (Guilandina  2?.,  Linn.),  a  nearly  allied  species  in  South 
India  and  Burma,  has  nearly  glabrous  leaves,  no  stipules,  and  erect  bracts.  In 
W.  &  A.  Prodr.  280,  the  two  are  united,  under  the  name  of  G.  Bonduc. 

2.  0.  sepiaria,  Eoxb.  FL  Ind.  ii  360 ;  W.  &  A.  Prodr.  282 ;  Wight 
Ic.  t.  37.  Mysore  thorn. — Vern.  Urn,  uri>  uran,  arlu,  kando,  relu,  relmi, 
Pb. ;  Kingri,  aira,  karaunj,  agla,  kdrkari,  kannena,  Garhwal,  Kamaon ; 
AUa>  Oudh ;  Semeni,  Chittor  in  Meywar ;  Chillar,  Bombay. 

A  large,  prickly  climber.  Pubescent ;  branches,  petioles,  and  peduncles 
armed  with  short,  strong,  recurved  prickles.  Leaves  ample,  10-18  in.  long, 
pinnae  6-10  pair;  leaflets  opposite,  8-12  pair,  oblong,  obtuse,  on  short 
petioles ;  stipules  semisagittate,  deciduous.  Flowers  yellow,  in  simple  axil- 
lary racemes,  pedicels  longer  than  flowers,  jointed  at  the  top,  bracts  lan- 
ceolate, clothed,  as  well  as  pedicels  and  calyx,  with  ferruginous  tomen- 
tum.  Lobes  of  calyx  oblong,  broader  above,  a  little  shorter  than  the  petals, 
the  inferior  lobe  hood-shaped,  larger  than  the  others.  Stamens  some- 
what longer  than  petals,  villous  below.  Pod  glabrous,  oblong,  obliquely 
cuspidate,  2-3  in.  long,  1  in.  broad.  Seeds  4-8,  ovoid,  mottled,  brown  and 
black,  less  than  \  in.  long. 

Indigenous  and  naturalised  throughout  India  and  Burma.  Outer  hills  of  the 
Himalaya,  extending  to  the  Indus,  ascending  in  places  to  6000  ft.  Said  by 
Roxburgh  to  have  been  introduced  into  Bengal  from  Mysore  by  General  Martin. 
FL  Feb.-Mav  ;  Aug.  (Hazara.)  Makes  an  almost  impenetrable  fence :  Hyder 
Ali  planted  it  round  fortified  places. 

Nearly  allied  is  the  Sappanrtoood,  C.  Sappan,  Linn. ;  Roxb.  Cor.  PL  1. 16 ; 
FL  Ind.  ii.  357.    Vern.  Patang,  Bakatn,  a  large  prickly  tree  in  South  India, 


Digitized  by  LjOOQIC 


Ccesalpinia.]  XXXI.  LEG1JMIN0SJE.  157 

Burma,  and  Bengal,  with  yellow  flowers  in  large  terminal  panicles,  unequal - 
aided  leaflets,  and  thick,  woody,  smooth,  shining,  dark-brown  pods,  broader  at 
top,  obliquely  truncate  and  mucronate.  The  wood,  which  yields  a  valuable  dye, 
is  largely  exported  from  Calcutta,  Madras,  Ceylon,  and  Siam. 

(7.  Nuga,  Ait.— Syn.  6Y.  panicvlata,  Roxb.  L  c.  364 ;  Wight  Ic.  t.  36, 
Bengal,  Indian  Archipelago, — is  a  prickly  climber,  with  short  rhomboid,  cuspi- 
date, 1 -seeded  pods. 

3.  0.  pulcherrima,  Sw. — Syn.  Poinciana  pulcherrima,  Linn. ;  Roxb. 
FL  Ind.  ii  355 ;  W.  &  A.  Prodr.  282.     Vein.  Krishna-chum,  Beng. 

A  large  shrub.  Glabrous,  armed  with  a  few  scattered  prickles.  Pinna 
3-9  pair,  leaflets  5-10  pair,  obovate-oblong,  obtuse  or  emarginate.  Flowers 
large,  orange  or  bright  yellow,  on  long  pedicels,  more  than  twice  the 
length  of  flowers,  supported  by  early  caducous,  subulate  bracts,  in  ter- 
minal pyramidal  racemes.  Calyx-tube  turbinate,  segments  oblong,  the 
inferior  segment  larger,  hood-shaped.  Petals  £-1  in.  long,  narrowed  into  a 
claw,  edge  often  lacerate.  Style  and  stamens  much  longer  than  corolla ; 
filaments  slightly  hairy  below,  stigma  minute.  Legume  linear-oblong,  flat, 
obliquely  rounded  at  the  top. 

Cultivated  in  gardens  in  most  parts  of  India.  Said  originally  to  have  been 
brought  from  the  Moluccas.  In  the  West  Indies  it  is  either  indigenous,  or  nat- 
uralised at  a  very  early  date  (Macf.  FL  Jam.  331). 

C.  coriaria,  Willd.,  the  Divi-divi  or  Libi-dibi,  is  a  spreading  tree  20-30  ft. 
high,  indigenous  in  the  West  Indies  and  Central  America,  unarmed,  glabrous, 
with  bipinnate  leaves,  pinnae  unpaired,  leaflets  linear ;  flowers  white,  scented,  i  » 
in  short  compound  racemes,  and  broad,  oblong,  glabrous,  twisted  pods.  The  J  "\ 
pods  are  rich  m  tannin.  The  tree  has  been  introduced  into  Western  and  South 
India,  and  its  cultivation  deserves  to  be  extended,  as  it  yields  valuable  material 
for  tanning. 

Three  splendid  ornamental,  soft- wooded  trees,  nearly  related  to  Ccesalpinia, 
are  largely  cultivated  in  India.  1.  Poinciana  regia,  Boier,  Bot.  Mag.  t.  2884, 
a  native  of  Madagascar,  introduced  into  India  within  the  last  60  years,  and 
commonly  grown  in  gardens  north-west  as  far  as  the  Jumna,  with  8-20  pair  of 
pinnae,  large  bright-scarlet  flowers,  in  terminal  and  axillary  racemes  ;  petals  2-3 
times  longer  than  calyx-lobes,  2  in.;long,  almost  orbicular,  tapering  into  claws 
I  in.  long,  the  upper  petal  more  cuneate,  variegated  and  striated  with  red  and 
yellow ;  stamens  nearly  as  long  as  petals.  Pods  2  in.  broad,  20-24  in.  long. 
2.  P.  data,  Linn.,  Bedd.  FL  Sylv.  t  178,  indigenous  in  forests  of  the  western 
and  eastern  coasts  of  the  Peninsula,  as  far  north  as  Quzerat,  common  near 
towns  and  villages  in  Marwar  (Madden),  and  cultivated  largely  in  South 
India,  with  yellowish  flowers  in  lax  corymbs,  terminal  or  from  the  upper 
axils,  petals  somewhat  longer  than  calyx,  I  in.  long,  on  short  claws,  with  a 
rounded  lamina,  much  curled  on  the  margin,  stamens  much  exceeding  petals, 
2-4  in.  long.  3.  Golvillea  racemosa,  Bojer,  Bot  Mag.  t.  3325,  3326,  with  large 
leaves,  pinnae  20-30  pairs,  bright-scarlet  flowers  in  erect,  compact,  cylindri- 
cal racemes,  18  in.  long,  terminal  and  from  the  upper  axils,  petals  as  long  as 
calyx,  unequal,  the  upper  and  inside  petal  orbicular,  convolute,  the  2  lateral 
petals  longer,  cuneate,  the  2  upper  longest,  falcate.  This  tree  was  discovered 
on  the  western  coast  of  Madagascar  by  Professor  Bojer  in  1824,  brought  by  him 
to  the  Mauritius,  and  introduced  into  India  about  1840.  Qenericauy,  these  2 
genera  differ  from  Ccesalpinia  by  a  valvate  calyx,  consisting  in  Poinciana  of 
5  equal  segments,  while  Volvillea  has  4,  of  which  the  2  uppermost  are  connate 
nearly  to  tne  top. 
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3.  PABKINSOHTA,  linn. 

Spiny  shrubs,  or  small  trees,  with  bipinnate  leaves;  primary  peti- 
oles short,  secondary  elongated,  abruptly  pinnate,  with  minute  leaflets. 
Flowers  yellow,  in  lax  axillary  racemes.  Calyx  divided  nearly  to  base 
into  5  equal,  membranous,  slightly  imbricate  segments.  Petals  5,  equal, 
spreading.  Stamens  10,  free;  filaments  pilose  at  base ;  anthers  uniform, 
elliptical.  Ovary  8-15-ovulate,  style  filiform,  recurved  in  bud.  Pod 
linear,  contracted  between  the  seeds,  seeds  albuminous. 

1.  P.  aculeate,  Linn. ;  W.  &  A.  Prodr.  283.— Vern.  Vilayati  Mkar,  Pb. 

Common  (primary)  petiole  £  in.  long,  ending  in  a  stout  sharp  spine, 
often  with  lateral  stipulary  spines.  Pinnae  6-10  in.  long,  2-4  on  either 
side,  clustered,  flat,  coriaceous,  with  or  without  minute  leaflets.  Eacemes 
shorter  than  leaves,  pods  3-6  in.  long. 

Indigenous  in  the  West  Indies  and  tropical  America,  cultivated  in  most 
tropical  countries,  almost  naturalised  in  India,  where  it  is  grown  as  a  hedge- 
plant  Has  spread  largely  throughout  the  Panjab  since  annexation,  and  thrives 
well  in  the  more  arid  districts.  Common  in  the  Salt  line  fence  in  Harriana. 
Fl.  throughout  the  year.  Branches  lopped  as  fodder  for  goats.  Wood  whitish, 
light  and  soft,  but  close-grained,  polishes  fairly. 

To  the  same  tribe  as  the  preceding  genera  {Euccescdpiniece)  belongs  Ecema- 
toxylon  campecJtianum,  Linn.,  the  logwood,  a  most  valuable  dyewood  of  Central 
America  and  the  West  Indies  ;  also  Acrocarpus  fraxinifolius,  Arnott,  Bedd.  FL 
Sylv.  t.  44,  one  of  the  largest  timber-trees  of  the  evergreen  forests  along  the 
Western  Ghats. 

4.  BAUHIKIA,  linn. 

Trees,  shrubs,  or  climbers,  with  simple  or  bifoliolate  leaves,  the  leaflets 
distinct,  or  more  or  less  connate.  Flowers  white,  pink,  or  purple,  in 
simple  or  paniculate  racemes.  Calyx  gamosepalous,  turbinate  or  tubular, 
cleft  into  5  segments,  or  split  on  the  upper  side,  and  spathaceous.  Petals 
5,  spreading,  slightly  unequal  Stamens  10,  all  or  only  a  portion  perfect, 
free  or  more  or  less  connate ;  anthers  versatile,  the  cells  dehiscing  lon- 
gitudinally. Ovary  stipitate,  stalk  free  or  adnate  to  the  tube,  with  2  or 
numerous  ovules.  Pod  indehiscent  or  2-valved,  long,  linear,  or  oblong. 
Seeds  numerous. 

Stamens  10,  all  perfect;  ovary  •stalk  free  ;  pod  indehiscent  (sub- 
genus PUeokigma). 
A  tree ;  calyx  5-cleft ;  legume  marked  with  regular  parallel 

reticulate  veins 1.  B.  malabarica. 

A  tree ;  calyx  spathaceous ;  legume  irregularly  reticulate  2.  B.  racemosa. 
Perfect  stamens  8,  4,  or  5 ;  ovary-stalk  adnate  to  calyx ;  pod 
2-valved  (sub-genus  Phanera). 
Trees ;  flowers  large,  in  short  racemes. 
Perfect  stamens  S ;  calyx  2-cleft  to  the  base ;  leaflets  con- 
nate to  the  middle 3.  B.  purpurea. 

Perfect  stamens  5 ;  calyx  spathaceous ;  leaflets  connate  be- 
yond the  middle 4.  B.  variegata. 

A  tree ;  flowers  small,  in  large  panicles ;  perfect  stamens  3 ; 

calyx  2-8  cleft  to  the  base ;  leaflets  connate  to  the  apex  6.  B.  retu*a. 

A  climber ;  flowers  middle-sized  in  large  corymbs    .        .  6.  B.  Vahlii. 
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Of  the  sub-genus  Patdetia,  with  large  flowers,  a  spathaceous  calyx,  the  ovary- 
stalk  free,  10  perfect  stamens,  and  a  narrow  linear  pod,  there  are  two  species, 
which  will  probably  be  found  in  the  range  of  this  Flora.  1.  B.  acuminata, 
linn. ;  Eoxb.  FL  Ind.  ii  324  ;  W.  &  A.  Prodr.  295.  Vern.  Kachndr.  A  large 
erect  shrub,  with  greyish-brown  bark.  Leaves  2-lobed  nearly  to  the  middle, 
each  lobe  (leaflet)  with  4  penniveined  nerves ;  lobes  ovate,  pointed.  Flowers 
white,  2  in.  across ;  calyx  tapering  into  a  long  fine  apex,  divided  into  5  hairy, 
filiform  teeth.  Pod  flat,  3-4  in.  long,  £  in.  broad,  upper  suture  thickened  and 
3-keeled.  Bengal,  South  India,  Burma.  2.  B.  tomentosa,  linn. ;  Roxb.  FL  Ind. 
ii  322  ;  W.  &  A.  Prodr.  295.  A  shrub,  with  ash-coloured  bark.  Branchlets, 
petioles,  and  under  side  of  leaves  with  rust-coloured  pubescence.  Leaves  2-lobed 
to  the  middle,  lobes  obtuse,  3-nerved.  Stipules  subulate,  £  in.  long.  Flowers 
white  or  pale  yellow,  4  in.  across.  Pods  flat,  tomentose,  4-5  in.  long,  $  in.  broad. 
South  India,  Indian  Archipelago. 

1.  B.  malabarica,  Eoxb.  EL  Ind.  ii.  321 ;  W.  &  A.  Prodr.  294.— Vera. 
Amlosa,  Oudh ;  Amli,  N.W.P. ;  Boayyyin,  Burm. 

A  tree,  nearly  glabrous ;  inflorescence,  calyx,  petioles,  and  nerves  on 
the  underside  of  leaves  with  rusty  pubescence.  Leaves  cordate  at  base, 
broader  than  long,  leaflets  united  beyond  the  middle,  each  with  4-5 
nerves.  Eacemes  axillary,  often  2  or  3  together,  short,  nearly  sessile ; 
bracts  triangular,  ciliate,  deciduous.  Flowers  £  in.  long,  pedicels  slen- 
der, longer  than  calyx,  calyx  funnel-shaped,  teeth  5,  equal,  triangular. 
Petals  spathulate,  equal  Stamens  10,  all  fertile,  slightly  monadelphous 
at  the  base.  Legume  linear,  12  in.  long,  §  in.  broad,  long-acuminate,  on 
a  stalk  1  in.  long  or  longer,  marked  with  regular  parallel,  waved,  and  re- 
ticulate veins,  generally  descending  from  the  edges  to  the  middle  of  the 
valves. 

Sub-Himalayan  forests  from  the  Ganges  to  Assam,  frequently  associated  with 
SaL  Oudh  Sal  forests,  but  not  plentiful.  Also  in  Behar,  the  Godavery  forests, 
Mysore,  along  the  western  coast,  and  in  Burma.  FL  Oct.,  Nov. ;  fruit  April, 
May.  In  Oudh  attains  30  ft,  and  a  girth  of  4-5  ft.  In  Burma  and  Malabar  it 
is  a  large  tree.  Foliage  dark  green.  Heartwood  small,  dark  brown,  weight 
42  lb.  per  cub.  ft.  in  Burma.    The  leaves  are  acid,  and  are  eaten. 

2.  B.  racemosa,  Lam. ;  W.  &  A.  Prodr.  295 ;  Bedd.  FL  Sylv.  t.  182. 
— Syn.  B.  parviflora,  VahL  ;  Eoxb.  FL  Ind.  ii  323.  Vern.  Komndra, 
taur,  Pb. ;  KachncU,  guridl,  thaur,  N. W.P. ;  Ashta,  makkuna,  Oudh ; 
Mahauli,  Banda ;  Maula,  ashto,  dhordra,  G.P. ;  Dhondri  mara,  Gondi ; 
Hpalanben,  Burm. 

A  small  tree,  pubescent,  or  rusty-tomentose.  Leaves  cordate  at  base, 
broader  than  long ;  leaflets  united  beyond  the  middle,  with  4  nerves  each. 
Eacemes  terminal  or  opposite  to  leaves,  lax,  3-6  in.  long;  flowers  distant, 
whitish  yellow,  £  in.  long ;  pedicels  shorter  than  calyx..  Bud  curved, 
unequal-aided.  Bracts  subulate,  tomentose,  deciduous.  Calyx  spatha- 
ceous, at  length  reflexed,  5 -toothed.  Petals  linear -lanceolate,  stamens 
10,  all  fertile  and  united  at  the  base.  Legume  linear,  thick,  generally 
curved,  4-12  in.  long,  1  in.  broad;  valves  marked  with  irregularly  reticu- 
late lines. 
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Dry  forests  of  South  and  Central  India,  Burma,  Bengal,  Oudh,  Sub-Hima- 
layan tract  to  the  Ravi,  ascending  to  5000  ft.  in  Kamaon.  Old  leaves  are  shed  in 
Dec,  or  later ;  the  new  foliage  appears  between  March  and  June.  FL  March- 
June  ;  the  pods  ripen  Nov.-March. 

A  small,  crooked,  bushy  tree,  15-20  ft  high,  branchlets  drooping.  Bark  1  in. 
thick,  rough,  with  exfoliating  quadrangular  scales,  dark  grey  or  brown.  Inner 
bark  bright  red,  fibrous.  Wood  reddish  brown,  heart  small,  irregularly  shaped, 
of  a  darker  colour.  R.  .Thompson  makes  the  weight  of  the  seasoned  wood  (C. 
Prov.)  56  lb.  per  cub.  ft.  Rope,  strong  and  durable,  is  made  from  the  inner 
fibrous  bark ;  also  slow-matches  for  matchlock-men. 

3.  B.  purpurea,  Linn. ;  Roxb.  FL  Ind.  ii.  320  \  W.  &  A.  Prodr.  296. 
— Sans,  Kharvallika.  Vern.*  Koldr,  hardr,  kardlli,  Pb. ;  Kolidr,  hanidr, 
kandan,  khairwdl,  N.W.P. ;  Kmttar,  Oudh ;  Kodwari,  Gonds,  C.P. 

A  tree.  Nearly  glabrous;  young  branches,  inflorescence,  and  calyx 
covered  with  brown  pubescence.  Leaves  coriaceous,  cordate  at  base,  as  long 
as  broad ;  leaflets  united  to  the  middle,  or  a  little  beyond,  4-5-nerved,  the 
inner  edges  often  overlapping.  Racemes  paniculate.  Flowers  of  a  deep 
rose-colour,  pedicels  in  the  axils  of  triangular  bracts,  with  a  pair  of  subu- 
late bracteolcs  in  the  middle.  Calyx  cleft  to  the  base  of  the  limb  into 
2  reflexed  segments,  the  one  emarginate,  the  other  3-toothed,  sometimes 
cohering  at  the  apex.  Petals  oblong-lanceolate,  narrowed  at  the  base,  1-2 
in.  long.  Fertile  stamens  3,  occasionally  4,  long,  ascending.  Ovary  hairy, 
stalk  cohering  on  one  side  with  calyx-tube.  Legume  6-12  in.  long,  linear, 
flat,  pointed.  B.  triandra,  Roxb.,  with  white  flowers,  is  probably  a 
variety  of  B.  purpurea. 

Wild  in  dry  forests  of  most  parts  of  India,  as  far  west  as  the  Indus,  ascending 
to  4000,  and  at  times  to  5000  ft.,  also  in  Burma.  Often  associated  with  S&l  and 
Bamboo  (Dendrocalamus  strictus).  Cultivated  throughout  India.  Particularly 
fine  in  the  Kotree  Doon  and  the  Patlee  Doon,  and  their  side  valleys ;  also  in 
the  Sal  forests  of  the  Meikla  ranee,  C.  Prov.  In  North-West  India  fl.  from 
Sept-Nov.    Pods  ripen  Jan.- April 

A  moderate-sized  tree,  to  40  ft.  high,  with  a  short  trunk  attaining  a  girth  of 
6-9  ft  Bark  £  in.  thick,  smooth,  or  rough,  with  rounded  exfoliating  scales, 
whitish,  ash-coloured,  or  dark  brown.  Heartwood  of  a  handsome  yellowish  or 
reddish  brown  colour,  hard,  close-grained,  durable.  Sapwood  liable  to  be  at- 
tacked by  insects.  Employed  for  agricultural  implements,  and  in  construction 
when  found  sufficiently  large.  The  cub.  ft  of  seasoned  wood  weighs  39  lb., 
of  green  wood,  45-48  lb. ;  value  of  P.  567  (Skinner). 

The  bark  is  used  for  tanning,  the  leaves  are  lopped  for  cattle-fodder,  the 
flower-buds  are  pickled  and  eaten  as  a  vegetable. 

4.  B.  variegate,  linn. ;  Roxb.  FL  Ind.  ii  319 ;  W.  &  A.  Prodr.  296. 
— Sans.  Koviddra,  kdnchandra.  Vern.  Kachndr,  North  and  Central 
India;  Kolidr,  kurdl,  karal,  padridn,  Pb.;  Khwairal,  guridl,  gwiar, 
barial,  N.W.P. 

A  tree,  young  branches,  under  side  of  leaves,  inflorescence,  and  calyx 
with  short  pubescence.  Leaves  with  cordate  or  rounded  base,  as  broad 
as  long ;  leaflets  connate  beyond  the  middle,  with  5-7  nerves.     Racemes 

*  The  vernacular  names  of  B.  purpurea  and  variegata  demand  further  inquiry. 
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short,  axillary  or  terminal,  with  few  flowers.  Bracts  small,  broad,  tri- 
angular. Flowers  large,  2  in.  long,  fragrant  Calyx  spathaceous,  ovate, 
5-toothed  at  the  apex.  Petals  oblong,  the  fifth  broader,  ovate  or  obovate. 
Perfect -stamens  5.  Ovary-stalk  cohering  with  the  calyx-tube.  Legume 
6-18  in.  long,  linear,  flat.  Two  varieties  :  one  with  red  flowers,  4  petals 
light  purple,  the  5th  deep  purple,  tinged  with  cream  and  red ;  the  other 
with  white  flowers,  B.  Candida,  Roxb.  L  c.  318,  4  petals  white,  the  5th 
variegated  inside  with  yellowish  green. 

Wild  in  most  wooded  parts  of  India,  as  far  west  as  the  Indus,  also  in  Burma. 
Abundant  in  the  warm  glens  between  the  Eosilla  and  Sarda  (Madden).  Culti- 
vated throughout  India.  FL  Feb.-April ;  old  leaves  are  generally  shed  before 
flowers  appear ;  young  foliage  in  April  and  May. 

A  moderate-sized  tree,  with  a  short  erect  trunk,  attaining  4-5  ft  girth.  Bark 
light  or  dark  grey,  with  vertical  cracks.  Wood  light  or  reddish  brown,  weight 
64  lb.  per  cub.  ft.  (seasoned),  67$  lb.  (green),  R.  Th.,  considered  less  durable 
than  that  of  B.  purpurea,  much  used  for  agricultural  implements.  Bark 
astringent,  used  for  tanning  and  dyeing.  Leaves  and  flower-buds  eaten  as  vege- 
tables ;  flower-buds  are  often  pickled. 

5.  B.  retusa,  Roxb.  FL  Ind.  ii.  322. — Syn.  B.  emarginata,  Royle. 
Vern.  Kural,  Pb. ;  Kandla,  kanalla,  Kamaon. 

A  small  tree,  glabrous,  only  extremities  of  inflorescence  and  calyx 
with  short  whitish  pubescence.  Leaves  entire,  or  emarginate,  broad-ovate 
with  a  cordate  or  straight  base,  broader  than  long,  with  9-1 1  nerves,  branch- 
ing above  the  middle.  Flowers  numerous,  pale  yellow,  J  in.  across,  on  long 
slender  pedicels  in  corymbose,  pedunculate  racemes,  forming  large  terminal 
panicles.  Calyx  ovate,  split  into  2  or  3  segments.  Petals  clawed,  hairy 
outside,  lamina  orbicular,  beautifully  marked  with  dark  purple  veins. 
Perfect  stamens  3,'  ovary  hairy  below,  curved,  the  stalk  adnate  to  the 
calyx-tube.  Legume  oblong,  4-6  in.  long,  1  in.  broad,  often  broader  at 
the  top. 

Siwalik  tract  and  outer  N.W.  Himalaya,  ascending  to  4500  ft.,  west  to  the 
Bias.  Oudh,  and  occasionally  in  the  Central  Provinces.  Chiefly  in  damp  places. 
FL  Sept  A  small  tree  with  a  short  trunk  3  ft  girth,  spreading  branches,  and 
long,  slender,  waving,  pendulous  branchlets.  Bark  smooth,  cinereous.  Wood 
reddish.  A  brown  insipid  gum  exudes  from  the  bark,  and  is  collected  in  the 
Dehra  Doon. 

6.  B.  Vahlii,  W.  &  A.  Prodr.  297.— Syn.  B.  racemosa,  Vahl ;  Roxb. 
SI.  Ind.  ii  325.  Vern.  Marwar,  taur,  Pb. ;  Malghan,  maljan,  nmlu, 
N.W.P. ;  Maurain,  jallaur,  Oudh  ;  Sihdr,  maul,  C.P. 

A  gigantic  climber,  clothed  with  dense  grey  or  ferruginous  tomentum, 
branchlets  frequently  terminating  in  a  pair  of  opposite,  revolute  tendrils. 
Leaves  very  large,  often  12  in.  across,  deep-cordate,  as  broad  as  long ; 
leaflets  connate  to  the  middle,  each  with  5-7  prominent  arcuate,  penni- 
veined  nerves.  Stipules  obtuse,  falcate.  Flowers  f  in.  broad,  on  long 
slender  pedicels,  in  terminal  corymbose  racemes.  Bracts  subulate,  bract- 
lete  2,  above  the  middle  of  pedicel  Calyx-limb  ovate,  splitting  to  the 
top  of  the  tube  in  two  reflexed  segments.  Petals  clawed,  obovate,  hairy 
outside.     Perfect  stamens  3.     Ovary  oblong,  hairy,  stalk  adnate  to  calyx- 
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tube.  Legume  pendulous,  flat,  thick,  6-18  in.  long,  2-3  in.  broad,  woody, 
clothed  with  thick  dark-brown  tomentum.  Seeds  orbicular,  flat,  smooth, 
brown,  1  in.  diam. 

Common  in  the  forests  of  Northern  and  Central  India,  in  the  sub- Himalayan 
tract  from  the  Chenab  to  Assam,  Behar,  and  on  the  western  coast  FL  April; 
the  pods  of  the  previous  year  ripen  about  the  same  time. 

Stem  irregularly  ridged  and  furrowed,  often  more  than  100  ft.  long,  with  a 
fibrous  bark  and  porous  wood,  in  broad,  irregularly  concentric  layers.  Foliage 
dense,  with  an  almost  impenetrable  network  of  branchlets,  covering  the  largest 
trees,  smothering  them,  or  causing  their  stems  to  grow  crooked  and  irregular, 
One  of  the  greatest  enemies  of  the  Sal  tree,  but  nearly  extirpated  by  the  labours 
of  the  forest  officers  in  the  Khyregarh  forests  of  Oudh.  Rope  is  made  from  the 
bark ;  the  leaves  are  used  for  packing,  as  plates,  and  umbrellas  are  made  of  them. 
The  pod  (chihar)  is  roasted,  and  the  seeds  are  eaten. 

5.  HABDWICKIA,  Roxb. 

Trees,  with  abruptly  pinnate  leaves  and  small  flowers  in  racemose 
panicles.  Calyx  of  5  distinct,  ovate  or  orbicular,  petaloid,  imbricate 
sepals.  Petals  none.  Stamens  10,  alternately  shorter,  generally  all  fer- 
tile. Anthers  versatile,  dehiscing  longitudinally.  Ovary  sessile,  free, 
with  2  ovules. 

1.  H.  binata,  Roxb.  Cor.  PL  t.  209 ;  EL  Ind.  ii.  423 ;  W.  &  A.  Prodr. 
284;  Bedd.  FL  Sylv.  t.  26.— Vern.  Parsid,  Singrowlie  hills;  Anjan, 
C.P. ;  Acha,  Tarn. 

Glabrous.  Leaves  bifoliolate ;  leaflets  sessile,  entire,  obtuse,  obliquely 
ovate,  or  semicordate,  with  4-5  arcuate  nerves ;  common  petioles  J  or  J 
the  length  of  leaflets.  Stipules  small,  cordate,  caducous.  Flowers  greenish 
yellow,  on  long  slender  racemes,  arranged  in  axillary  or  terminal  panicles ; 
pedicels  shorter  than  flowers ;  bracts  minute,  caducous.  Ovary  oblong ; 
style  ascending,  with  a  large,  peltate  stigma.  Legume  lanceolate,  2-3  in. 
long,  with  parallel  longitudinal  veins,  a  solitary  seed  near  the  top. 

In  dry  forests  of  South  and  Central  India,  but  not  everywhere ;  generally 
gregarious  in  belts  or  patches  of  greater  or  less  extent.  It  is  wanting  in  the 
moister  forests  below  and  above  Ghat  on  the  west  side  of  the  Peninsula.  In 
Central  India,  the  tree  is  known  in  Chanda,  Berar,  Ehandeish,  and  Nimar,  on 
the  eastern  slopes  of  the  Pachmarhis,  near  the  Dhudi  river,  and  on  the  Singrow- 
lie hills,  south  of  the  Soane  river.    Seed  ripe  April,  May. 

An  elegant  tree,  attaining  50-60,  occasionally  120  ft,  with  a  tall,  straight,  and 
regularly  shaped  stem,  and  a  narrow  oval  crown.  Bark  black,  rough,  with  ex- 
foliating scales.  Young  leaves  tinged  with  red ;  mature  foliage  dark  green  ; 
branchlets  slender,  drooping.  Easily  raised  from  seed,  and  throws  up  strong 
shoots  from  stumps. 

Sapwood  small,  whitish ;  heartwood  dark  reddish  brown,  sometimes  nearly 
black,  close-  and  fine-grained,  strong,  very  hard  and  very  heavy,  weight  67-85 
lb.  per  cub.  ft,  100-120  lb.  when  green  ;  value  of  P.  942  (Skinner).  Liable  to 
split,  but  does  not  warp,  takes  a  nne  polish,  and  is  exceedingly  durable.  Used 
for  bridge-  and  house-posts,  and  for  ornamental  work. 

The  bark  yields  a  valuable  fibre,  which  requires  no  preparation,  is  strong, 
and  is  in  places  much  used  for  cordage.  Cattle  are  exceedingly-  fond  of  the 
leaves.  In  the  Cauvery  forests,  Northern  Mysore,  and  Berar,  the  trees  were 
formerly,  and  are  still  to  a  great  extent,  pollarded  for  cattle-fodder. 
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6.  TAMABINDUS,  Linn. 

An  unarmed  tree,  with  abruptly  pinnate  leaves,  small  caducous  stipules 
and  racemose  flowers.  Calyx  with  a  turbinate  tube,  and  4  imbricate, 
membranous  segments.  Petals  3,  the  lateral  ones  ovate,  the  upper  inner 
one  narrower,  concave.  Stamens  3,  perfect,  incurved,  united  in  a  sheath  to 
the  middle,  with  oblong  versatile  anthers,  dehiscing  longitudinally,  a  few 
short  filiform  staminodes  at  the  edge  of  the  sheath.  Ovary  stipitate,  the 
stalk  adnate  to  the  calyx-tube,  with  numerous  ovules ;  a  thick  style  and 
clavate  stigma.  Pod  oblong,  curved  or  nearly  straight,  thick,  outer  peri- 
carp a  thin  crustaceous  shell,  inner  layer  an  acid  pulp,  traversed  by  fibres. 
Seeds  obovate  or  roundish,  often  angular,  compressed,  with  a  brown,  very 
hard,  thick,  shining  testa  and  no  albumen. 

1.  T.  indica,  Linn. ;  Roxb.  Fl.  Ind.  iii.  215 ;  W.  &  A.  Prodr.  285 ; 
Bedd.  FL  Sylv.  t.  184.  The  Tamarind. — Sans.  CJtukra,  chindia.  Vern. 
Amity  ambli,  irrili,  Hind. ;  Chintz,  Konkan ;  Magyiben,  Burm. 

Leaves  3-6  in.  long,  leaflets  10-15  pair,  linear-oblong,  glabrous,  obtuse, 
with  fine  reticulate  venation,  and  more  or  less  distinct  intramarginal 
nerves.  Racemes  loose,  with  10-15  flowers,  at  the  end  of  short  lateral 
bTanchlets.  Petals  unilateral,  beautifully  variegated  with  red  and  yellow. 
Pod  pendulous,  3-8  in.  long,  1  in.  broad. 

Cultivated  throughout  India  and  Burma,  save  in  the  North-Western  Panjab  ; 
trees  are  found  as  far  as  the  Jhelam,  but  the  fruit  does  not  ripen  west  of  Am- 
balla.  In  the  Central  Provinces,  the  Bassi  forests  Meywar,  and  in  many  parts 
of  South  India,  the  tree  is  found  self-sown  in  waste  and  forest  lands,  but  there 
seems  no  sufficient  evidence  of  its  being  originally  indigenous  in  India. 
Wherever  I  have  seen  it,  it  has  been  in  the  vicinity  of  existing  or  abandoned 
cultivation.  The  tree  is  cultivated  in  the  tropics  of  both  the  New  and  Old  World, 
and  is  believed  to  be  trulv  indigenous  in  tropical  Africa  (Oliver  Fl.  Trop.  Afr. 
ii  308).  Never  leafless,  the  foliage  changes  in  March  and  April ;  fl.  May,  June  ; 
fruit  ripens  7-9  months  after  flowering. 

A  large  tree,  attaining  80  ft.  or  more,  with  a  short  thick  trunk  (25  ft.  girth 
not  rare),  often  ridged,  with  a  magnificent  broad  and  high,  shady  crown.  Bark 
£  in.  thick,  dark  grey,  brownish  to  blackish,  tesselated  by  longitudinal  fissures 
and  cross-cracks.  Wood  yellowish  white,  hard  and  close-grained,  the  outer  and 
younger  wood  a  little  softer,  but  the  sapwood  not  defined  by  a  concentric  line, 
such  as  we  find  it  in  the  wood  of  Teak,  Sissoo,  Sal,  Bija  sal,  Oak,  and  other 
trees.  Heartwood  small  near  the  centre,  outline  very  irregular,  dark  purplish 
brown,  projecting  into  the  yellowish  outer  wood  with  radiating  ramifications,  so 
that  planks  frequently  show  alternate  layers  of  light-  and  dark-coloured  wood. 
Annual  rings  indistinct,  medullary  rays  very  numerous,  very  fine,  pores 
moderate,  equal,  uniformly  distributed,  each  pore  or  group  of  pores  surrounded 
by  lighter-coloured  tissue.  Weight  of  outer  wood  (sap)  60  lb.  (Cunningham) ; 
of  the  dark-coloured  heartwood  from  79-83  lb.  Value  of  P.  605-623  (sap- 
wood),  850  (heartwood).  Polishes  well,  and  though  extremely  hard  and  aim- 
cult  to  work,  is  prized  highly  for  many  purposes  when  a  tree  past  fruit-bearing 
is  felled.  Naves  and  other  parts  of  wheels,  mallets,  planes,  tent-pegs,  furni- 
ture, rice-pestles,  oil-presses,  and  sugar-crushers  are  made  of  it ;  it  is  an  excel- 
lent wood  for  turning.  The  heartwood  is  very  durable,  the  outer  wood  is  apt 
to  be  eaten  by  insects. 


Digitized  by  LjOOQIC 


164  XXXL  LEGUMINOSjE.  [Tamarindwt. 

Mainly  cultivated  on  account  of  the  acid  pulp  of  the  pod ;  there  are  several 
kinds,  with  sour,  sweetish,  and  red  pulp.  The  pulp  contains  Citric,  Malic,  and 
Tartaric  acids ;  large  quantities  are  imported  into  England  from  the  West  Indies. 
It  is  officinal  as  a  laxative  and  refrigerant  (Pharm.  Ind.  64).  The  seeds  (chincha) 
are  used  in  native  medicine ;  pounded,  they  are  eaten  in  times  of  scarcity,  and 
the  powder  mixed  with  gum  makes  cement. 

7.  CASSIA,  Linn. 

Trees,  shrubs,  or  herbs,  with  abruptly  pinnate  leaves  and  yellow  or 
red  flowers.  Calyx-tube  very  short,  segments  5,  imbricate  in  bud.  Petals 
5,  nearly  equal,  imbricate.  Stamens  10,  all  perfect,  or  a  portion  (3  or  5) 
more  or  less  abortive.  Legumes  indehiscent  or  2-valved.  Seeds  albu- 
minous. 

A  tree,  leaves  without  interpetiolar  glands ;  pods  long,  cylin- 
drical .  .  .  .  .  .  .     1.  C.  Fistula. 

A  shrub,  leaves  with  interpetiolar  glands :  pods  flat        .  .     2.  (7.  auriculata. 

Shrubby  or  herbaceous ;  leaves  without  glands ;  pods  flat,  broad, 
oblong,  obtuse. 
Leaflets  obovate,  obtuse ;  valves  of  pod  crested  .  .    8.  C.  dbovata. 

Leaflets  lanceolate,  acute  ;  valves  of  pod  without  appendages  .     4.  C.  angustifolia. 
Leaflets  oblong,  obtuse ;  valves  of  pod  without  appendages     .     6.  C.  holostricea. 

1.  C.  Fistula,  Linn. ;  Roxb.  EL  Ind.  ii.  333 ;  W.  &  A.  Prodr.  285.— 
Syn.  Cathartocarpus  Fistula,  Pers.  The  Indian  Laburnum.  Sans.  Su- 
varna.  Vern.  Amaltas  (fruit  and  tree),  North  India.  Local  names: 
Karangal,  Jciur,  kanidr,  alit  Pb.,  HimaL;  ChimJcani  (rattler),  Sindh; 
Girmala,  gurmala,  garmalu,  Dekkan,  Guzerat;  Kitwali,  hitola,  itola, 
shimarra,  8%my  N.W.P. ;  Warga,  Oudh ;  Jaggarwah,  raila^  hircyah,  C.P. ; 
Jaggra-marra,  Gonds,  C.P. ;  Gfnushwoay,  Burm. 

A  moderate-sized  tree,  nearly  glabrous,  extremities  pubescent.  Leaves 
12-18  in.  long,  leaflets  4-8  pair,  ovate  or  ovate-oblong,  2-5  in.  long,  on 
petioles  £  in.  long,  lateral  nerves  numerous,  approximate,  branching, 
stipules  minute,  conical  or  setaceous.  Flowers  racemose,  large,  bright 
yellow,  fragrant,  on  long  slender  pedicels  in  the  axils  of  minute  bracts 
which  are  caducous  long  before  expansion;  racemes  lax,  pendulous,  1-2  ft 
long.  Calyx  of  5  nearly  equal,  ovate  obtuse  lobes ;  petals  oval,  narrowed 
into  short  claws,  nearly  equal  Stamens  unequal,  the  3  lower  longest,  on 
incurved  filaments,  with  oblong  anthers,  dehiscing  longitudinally,  4-6 
intermediate,  with  the  anther-cells  diverging  at  the  base,  and  opening  at 
that  end  by  pores,  the  remaining  1-3  very  short,  with  indehiscent  anthers. 
Pod  cylindrical,  pendulous,  1-2  ft.  long,  1  in.  diam.,  dark  brown,  smooth, 
hard,  indehiscent,  divided  into  numerous  flat  1 -seeded  cells  by  thin  trans- 
verse partitions,  filled  with  a  soft  black  sweetish  pulp.  Seeds  flat,  smooth, 
shining,  the  flat  cotyledons  with  curved  edges,  so  as  to  be  S-shaped  in 
the  transverse  section. 

Common  throughout  the  forest- tracts  of  India.  Trans-Indus  on  the  hills 
near  Peshawar ;  ascends  to  4000  ft.  in  the  outer  Himalaya.  Leafless  for  a  short 
time  in  the  dry  season ;  the  fresh  leaves  of  a  lively  green  colour,  appear  April- 
May.  FL  in  spring,  and  occasionally  a  second  time  in  autumn,  rods  ripen  in 
the  cold  season. 
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In  Northern  and  Central  India  a  small  tree,  rarely  exceeding  30  ft,  with  a 
short  trunk  3-5  ft  girth.  Bark  thick  (f  in.),  yellowish  or  greenish  grey,  darker 
in  old  stems,  with  cross-wrinkles  and  shallow  longitudinal  cracks,  and  brown, 
irregularly  shaped,  exfoliating  scales.  Sapwood  large,  heartwood  brick  -  red 
when  fresh-cut,  red  or  reddish  brown  when  seasoned,  often  beautifully  mottled 
and  streaked,  hard,  touch,  works  easily,  takes  a  fine  polish,  but  is  somewhat 
brittle,  and  ai>t  to  crack  The  cub.  it  of  green  wood  weighs  72-78  lb. ;  for 
seasoned  wood,  Skinner  gives  the  average  at  61,  the  extremes  of  the  experiments 
available  are  52  and  66.  The  coefficient  of  transverse  strength  (P.)  is  846  (Skin- 
ner). The  annual  rings  are  fairly  distinct,  the  pores  large,  uniformly  distri- 
buted, save  occasionally  in  a  narrow  line  of  autumn  wood  without  pores.  Each 
I>ore  in  a  patch  of  white  tissue,  and  these  patches  joined  by  wavy  lines  of  similar 
tissue,  very  durable,  but  large  pieces  are  rare.  Used  for  posts,  ploughs,  bows, 
and  spars  of  native  boats.    Axles  of  carts  are  made  of  it  in  Burma. 

The  bark  is  used  for  tanning  and  dyeing  ;  red  juice  exudes  from  wounds  in 
the  bark,  which  hardens  into  a  gum,  called  Kamarkas,  used  like  the  gum  of 
Butea  frondosa.  The  pulp  which  fills  the  pod  is  a  strong  purgative,  used 
largely  in  native  medicine,  as  well  as  in  Europe  (Pharm.  Ind.  65).  Twigs  and 
leaves  are  lopped  for  cattle-fodder  in  Oudh  and  Kamaon. 

2.  C.  auriculata,  linn. ;  W.  &  A.  Prodr.  290. — Syn.  Senna  auriculata, 
Eoxb.  FL  Ind.  ii  349.    Vern.  Tarwar,  Awal. 

Pubescent.  Leaves  3-5  in.  long;  leaflets  8-12  pair,  oval,  obtuse,  mu- 
cronate,  with  short  filiform  glands  at  the  base  of  each  pair.  Stipules 
large,  foliaceous,  semicordate.  Flowers  yellow,  in  terminal,  corymbose, 
leaf-bearing  panicles.  Calyx-lobes  unequal,  petals  equal,  ovate,  unguicu- 
late,  twice  the  length  of  calyx.  Perfect  stamens  6  or  7,  with  long  cylin- 
drical anthers ;  antherless  staminodes  3  or  4.  Pod  flat,  3-4  in.  long,  £  in. 
broad,  with  4-6  seeds. 

A  shrub,  common  in  South  and  Central  India,  also  in  Rajputana.  The  bark 
is  used  for  tanning  and  dyeing  leather,  and  the  root  in  the  manufacture  of  steel. 
Fl.  Oct.-March. 

To  this  genus  belong  the  plants  which  yield  the  Senna  leaves  (Pharm. 
Ind.  65).  They  are  shrubs,  undershrubs,  or  herbs,  leaves  without  glands, 
flowers  in  axillary  racemes ;  pods  flat,  broad,  arcuate,  dehiscent ;  natives 
of  tropical  Africa;  the  following  3  species  extending  to  North-West 
India,  and  2  of  them  to  the  dry  belt  of  South  India 

3.  0.  obovata,  Colladon;  Boiss.  FL  Orient,  ii  631. — Syn.  Senna 
obtusa,  Eoxb.  EL  Ind.  ii.  344.  Cassia  obtusa,  W.  &  A.  Prodr.  288  ; 
Wight  Ic.  t  757. 

A  diffuse  procumbent  perennial  herb,  with  glabrous,  obovate,  obtuse 
leaflets  in  3-7  pairs ;  stipules  obliquely  lanceolate,  acuminate,  spreading 
or  decurved.  Eacemes  erect,  at  length  exceeding  the  subtending  lea£ 
Pod  oblong-reniform,  broadly  rounded  at  the  extremity,  the  valves  thinly 
coriaceous,  and  marked  longitudinally  over  the  seeds  with  a  single  series 
of  rounded  crest-like  plaits. 

Salt  range  to  2500  ft  (sanna),  and  Trans-Indus  (jljari),  Sindh,  Guzerat,  South 
India,  tropical  Africa. 
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4.  0.  angustifolia,  VahL — Syn.  C.  lanceolata,  Forsk. ;  Royle  HL  t.  37. 
Senna  officinalis,  Gaertn. ;  Eoxb.  Fl.  Ind.  ii.  346.  VenL  Sanna  makki, 
Pb. 

A  busby  herbaceous  plant.  Leaflets  5-8  pair,  narrow  ovate-lanceolate, 
stipules  subulate,  spreading  or  reflexed.  Eacemes  exceeding  the  subtend- 
ing leaf.  Pod  broadly  oblong,  slightly  curved,  rounded  at  the  extremity, 
the  valves  chartaceous,  glabrous,  smooth,  without  appendages. 

Sindh,  Guzerat,  South  India,  cultivated  in  the  N.W.  Provinces. 

5.  0.  holosericea,  Fresenius ;  Oliver  Fl.  Trop.  Afr.  ii.  278. 

A  small  shrub.  Leaflets  oblong,  5-8  pair,  closely  velvety  pubescent 
above  and  beneath ;  stipules  subulate,  spreading,  somewhat  rigid.  Ea- 
cemes erect,  shorter  than  leaves.  Pod  flat,  broadly  falcate-oblong,  rounded 
at  the  extremity ;  valves  thinly  chartaceous,  pubescent,  without  append- 
ages. 

Abyssinia,  Nubia,  Arabia,  Aden,  Sindh. 

Ceratonia  Siliqua,  Linn.,  the  Carob  tree  (Algaroba),  is  indigenous  in  Spain 
and  Algeria,  the  eastern  j>art  of  the  Mediterranean  region,  and  in  Syria ;  its  flat 
pods,  full  of  sweet,  nutritious  pulp,  are  a  common  article  of  food  m  the  Medi- 
terranean for  man,  horses,  pigs,  and  cattle,  and  are  imported  into  the  Panjab 
under  the  name  of  Kharnub  nvJbti.  A  slow-growing  evergreen  tree,  with 
heavy  wood,  excellent  as  fuel,  and  valued  for  cabinet-work,  has  great  powers  of 
reproduction,  and  is  satisfied  with  a  scanty  supply  of  moisture.  It  has  been 
grown  in  the  Panjab,  and  may  prove  a  valuable  introduction.  Its  characters 
are  somewhat  anomalous.  Abruptly  pinnate  leaves,  small  polygamous  or 
dioecious  flowers,  without  petals,  with  5  stamens,  versatile  anthers,  and  a  broad 
disc  surrounding  the  ovary.  The  structure  of  the  seed,  with  thick,  flat  cotyle- 
dons, enclosed  in  a  fleshy  albumen,  brings  it  near  the  genus  Cassia. 

8.  SAEACA,  Linn. 
Unarmed  trees,  with  abruptly  pinnate  leaves,  and  small,  caducous 
stipules.  Flowers  yellow  or  red,  in  short  panicles.  Calyx-tube  long, 
funnel-shaped,  lined  with  the  disc,  limb  cleft  into  4  petaloid,  ovate,  nearly 
equal  segments,  imbricate  in  bud.  Petals  wanting.  Stamens  3-9,  free ; 
anthers  oblong,  dehiscing  longitudinally,  on  long  filaments.  Ovary  stipi- 
tate,  the  stalk  adnate  to  the  calyx-tube ;  style  filiform ;  stigma  terminal, 
obtuse.  Pod  oblong,  coriaceous  or  woody,  2-valved.  Seeds  without 
albumen. 

1.  8.  indica,  linn. ;  Bedd.  FL  Sylv.  t.  57.— Syn.  Jonesia  Asoca,  Eoxb. 
FL  Ind.  iL  218 ;  W.  &  A.  Prodr.  284 ;  Wight  Ic.  t.  206.  Sans.  Asoha, 
vanjula.    Vern.  Asok,  Asoha  (Jassundi,  Bombay). 

Glabrous,  leaves  12  in.  long,  drooping  and  coloured  when  young. 
Leaflets  opposite,  4-6  pair,  lanceolate,  coriaceous,  smooth,  shining,  3-9  in. 
long.  Stipules  intrapetiolar,  oblong,  striate.  Flowers  in  corymbose 
panicles,  terminal,  or  at  the  end  of  short  lateral  branches,  with  numerous 
ovate,  ciliate,  coloured  bracts,  2  at  the  base  of  the  calyx  persistent,  the 
others  at  the  ramifications  of  the  panicle  deciduous.  Peduncles  and 
pedicels  coloured,  flowers  orange  on  expanding,  gradually  changing  to 
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red.  Edge  of  the  disc  a  crenulated  ring  at  the  mouth  of  the  calyx-tube. 
Pod  6-10  in.  long,  2  in.  broad,  valves  hard,  woody,  reticulate  outside. 
Seeds  4-8,  smooth. 

Indigenous  in  the  forests  of  South  India  and  Eastern  Bengal,  cultivated  near 
Hindu  temples  and  in  gardens  in  most  parts  of  India.  FL  March,  April ;  fr. 
ripens  Aug.,  Sept    Heartwood  hard,  dark-coloured. 

Third  Sub-Ordbr,  MIMOSEJE: 

Trees,  shrubs,  rarely  herbs,  with  abruptly  bipinnate,  rarely  pinnate 
leaves,  and  small  flowers  in  heads  or  spikes,  flowers  regular,  occasionally 
polygamous.  Sepals  generally  connate  into  a  5-lobed  calyx,  rarely  free, 
valvate.  Petals  hypogynous,  as  many  as  sepals,  usually  connate,  valvate. 
Stamens  hypogynous,  as  many  as  sepals,  double  their  number,  or  nume- 
rous, free  or  monadelphous,  with  small,  2-celled  anthers,  the  cells  dehis- 
cing longitudinally.  Pollen  (in  species  of  Acacia,  Albizzia,  and  Piiheco- 
lobium)  cohering  in  3-4  masses  in  each  cell.  Seeds  without  albumen,  the 
embryo  with  a  straight  radicle. 

Stamens  10  ;  anthers  with  deciduous  apical  glands. 
Flowers  in  spikes  or  racemes  (Indian  species). 
Unarmed  climbers ;  pods  2-3  ft.  long,  flat,  constricted  be- 
tween seeds 1.  Entada. 

Shrubs  or  trees,  often  spinescent. 
All  flowers  bisexual,  or  sterile  flowers  mixed  with  the 
fertile. 
Flowers  pedicelled,  in  long  slender  racemes ;  pods 

2-vafved 2.  Adbnakthxra, 

Flowers  sessile,  in  slender  cylindrical  spikes;  pods 

2-valved 8.  Piptadenia. 

Flowers  sessile,  in  cylindrical  spikes :  pods  indehiscent    4.  Prosopis. 
Upper  flowers  of  the  dense  cylindrical  spikes  bisexual, 

the  lower  neuter 6.  Dichrostachts. 

Flowers  in  globose  heads  ;  pod  thick,  woody,  falcate    .        .     6.  Xylia. 
Stamens  8-10  or  more,  bat  definite,  anthers  without  glands. 

Pods  flat,  linear,  2-valved 7.  Leuosna. 

Pods  2-valved,  the  valves  separating  in  joints  or  entire  from 

the  persistent  frame 8.  Mimosa. 

Stamens  indefinite,  more  or  less  connate. 
Armed  or  unarmed  trees ;  pinnae  1-2  pair ;  pods  coriaceous, 

•twisted 9.  Pithecolobium. 

Unarmed  trees ;  pinnae  generally  numerous  ;  pods  thin,  flat, 

straight,  2-valved 10.  Albizzia. 

Stamens  indefinite,  free ;  armed  trees,  shrubs  or  climbers ;  pods 
dehiscent  or  indehiscent,  flat  or  turgid         .        .        .        .11.  Acacia. 

1.  ENtfADA,  Linn. 
1.  E.  scandens,  Benth.  in  Hook.  Journ.  of  Botany,  iv.  (1842)  332. — 
Syn.  E.  Pvrsmtha,  DC. ;  W.  &  A.  Prodr.  267.    Mimosa  scandens,  Roxb. 
Fl.  Ind.  ii.  554.     Vern.  Gilla,  Beng. ;  Gardal,  Bombay. 

A  large  climber,  stems  angled,  often  curiously  twisted  and  curled. 
Glabrous,  but  inflorescence  pubescent.  Common  petiole  ending  in  a  long, 
woody,  bind  tendril  Pinnae  2  pair ;  leaflets  3-4  pair,  1-3  in.  long,  shining. 
Flowers  pale  yellow,  sessile,  in  long  slender  spikes,  generally  4-8  on  a 
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common  peduncle,  from  the  axils  of  the  former  leaves,  on  2-3  year-old 
branchlets.  Pods  ligneous,  of  an  immense  size,  2-4  ft  long,  3-4  in.  broad, 
constricted  between  the  seeds,  consisting  of  10-30  1 -seeded,  flat,  rounded 
joints,  the  valves  separating  from  the  more  durable  thick  rim.  Seeds 
flat,  ovate  or  nearly  orbicular,  brown,  shining,  testa  very  hard. 

South  India,  Eastern  Bengal,  Nepal,  Burma,  Ceylon,  Indian  Archipelago, 
Fiji  Islands,  Queensland.  West  Indies  (probably  the  same  species,  the  seeds 
carried  by  the  Gulf  Stream  to  the  western  shores  of  Europe).  FL  March-May; 
fr.  Dec,  Jan.  The  seeds  are  eaten,  cooked  or  roasted ;  children  play  with  them, 
and  they  are  made  into  snuff-boxes  and  other  articles. 

2.  ADENAKTHEBA,  Linn. 

Flowers  bisexual,  pentamerous,  pedicelled,  in  slender  axillary  or  panicu- 
late racemes.  Calyx  campanulate,  with  short  teeth.  Petals  free  or 
connate  at  the  base.  Stamens  10,  free ;  the  anther-cells  adnate  to  a  broad 
connective,  bearing  a  deciduous  gland  at  the  top.  Ovary  sessile  or  short 
stipitate,  with  numerous  ovules  in  2  rows,  a  filiform  style,  and  a  small 
terminal  stigma.  Legume  linear,  2-valved,  the  valves  often  contorted 
after  opening.     Seeds  thick,  with  a  hard  red  or  bi-coloured  testa. 

1.  A.  pavonina,  linn. ;  Koxb.  FL  Ind.  ii.  370;  W.  &  A.  Prodr.  271 ; 
Wight  HL  t.  84;  Bedd.  Fl.  Sylv.  t.  46.— Sans.  Kudumdancu  Vein. 
Thorlagunj,  Mar. 

A  large  tree,  glabrous  or  pubescent,  unarmed  Leaves  1-3  ft  long, 
abruptly  bipinnate,  pinnae  opposite,  4-6  pair;  leaflets  alternate,  elliptic- 
oblong,  obtuse,  4-12  pair.  Kacemes  paniculate,  cylindrical,  pedunculate, 
about  4  in.  long.  Flowers  small  yellow,  fragrant,  on  slender  pedicels. 
Legumes  linear,  twisted,  about  9  in.  long.  Seeds  shining,  hard,  bright 
scarlet,  compressed,  but  convex  on  both  sides,  oval  or  orbicular. 

South  India,  Burma,  Bengal  Known  to  extend  as  far  as  Khandeish  and 
Guzerat  on  the  west  side  of  India,  and  as  far  as  Sikkim  on  the  east  side,  but  will 
probably  be  found  in  the  forests  of  Qorakhpur,  Oudh,  and  Central  India  south 
of  the  Satpuras.    FL  March-May ;  seeds  ripen  Aug.-Oct 

Trunk  erect,  bark  rough,  dark-coloured.  The  wood  is  described  by  Skinner 
as  follows :  "  Heartwood  hard  and  durable,  when  fresh -cut  of  a  beautiful  coral- 
red  colour,  and  sometimes  marked  with  stripes  of  a  darker  shade  ;  after  expo- 
sure it  turns  purple,  resembling  Rosewood;  weight  56  lb.  P.  =  863."  The  seeds 
are  worn  as  ornaments,  and  used  as  weights  (about  4  grs.)  by  goldsmiths  and 
jewellers.    Oil  is  expressed  from  them. 

3.  PIPTADENIA,  Benth. 
Characters  of  Adenanthera,  but  pods  linear,  flat,  not  contorted ;  seeds 
flat.    Flowers  sessile. 

1.  P.  Oudhensis.— Syn.  Adenanthera  Oudheneis,  J.  L.  Stewart,  MSS. 
Vern.  Genii,  gainti,  Oudh. 

A  moderate-sized  tree,  armed  with  large  conical  prickles.  Glabrous,  inflor- 
escence only  pubescent  Leaves  abruptly  bipinnate,  pinnae  2  pair,  common 
petiole  about  3  in.  long,  with  a  large,  flat,  circular  gland  at  the  base  of 
the  lowest  pair ;  secondary  petiole  1  in.  long,  bearing  1  pair  of  sessile, 
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subcoriaceous,  reniform  leaflets,  2-3  in.  long  and  l£-2  in.  broad.  Flowers 
greenish  yellow,  sessile  or  nearly  sessile,  in  dense  cylindrical  spikes  1-3  in. 
long,  arranged  in  short  axillary  panicles.  Calyx  cup-shaped,  nearly  trun- 
cate, with  5  short  teeth.  Petals  5,  lanceolate,  3  times  longer  than  calyx. 
Stamens  longer  than  petals,  terminal  glands  globose.  Pod  stalked,  linear, 
flat,  9-12  in.  long,  £  in.  broad.  Seeds  15-20,  compressed,  brown,  broad- 
oval. 

Discovered  in  March  1871,  by  Mr  Richard  Thompson,  in  the  Oudh  forests 
under  the  base  of  the  hills  in  the  Gonda  division,  where  it  is  common,  clothing 
the  sides  of  the  hills,  and  entering  into  them  along  the  valleys.  The  leaves  are 
renewed  in  March,  and  the  tree  flowers  in  ApriL 

Attains  40  ft,  with  a  short  trunk,  which  divides  into  numerous  upright 
branches,  with  drooping  branchlets,  resembling  Hardvrichia  hinata  in  general 
appearance.  Bark  of  younger  branches  smooth  or  wrinkled,  with  large,  conical, 
compressed,  sharp-pointed  prickles.  Bark  of  stem  and  older  branches  \  in. 
thick,  grey,  brown,  to  dusky  red,  rough  with  flattish,  exfoliating,  woody  scales. 
Inner  bark  red,  fibrous.  Wood  light  red,  close-grained,  durable,  very  hard ; 
seasons  well  without  cracking.  Heartwood  not  distinct  The  trees  are  pollarded 
for  cattle-fodder. 

4.  PBOSOPIS,  linn. 

Flowers  bisexual,  pentamerous,  generally  sessile,  in  spikes  or  heads. 
Calyx  campanula  te,  with  5  short  teeth.  Petals  valvate,  free  or  connate 
below.  Stamens  10,  tree,  exserted ;  anthers  tipped  with  a  sessile  or  stipi- 
tate  gland.  Ovary  sessile,  with  numerous  ovules,  a  slender  style,  and  a 
small  terminal  stigma.  Legume  coriaceous,  indehiscent;  the  seeds  em- 
bedded in  a  spongy,  hard,  or  scanty  pulp. 

Pod  linear,  contracted  between  seeds,  pinnro  2  pair  .      1.  P.  tpteigera. 
Pod  short  and  thick,  pinnae  2-5  pair        .        .  2.  P.  SUphaniana. 

Several  trees  of  this  genus  form  a  marked  feature  in  the  vegetation  of  the  dry 
regions  of  Chili,  Peru,  Texas,  and  Mexico,  with  sweetish  succulent  pods  called 
AigarobOf  eaten  by  the  Indians,  and  given  to  horses. 

1.  P.  gpicigera,  Linn.— Tab.  XXV.— Koxb.  Cor.  PI.  t  63 ;  W.  &  A. 
Prodr.  271 ;  Bedd.  PL  Sylv.  t  56 ;  Boissier  PL  Orient  ii.  634.— Syn. 
Adenanthera  acideata,  Eoxb.  FL  Ind.  ii  371.  Vern.  Jand,  jhand,jdnt, 
khdr  (pod  Sangri,  Sankar),  Pb. ;  Kandi,  kundi,  Sindh ;  Chaurihra,  Agra, 
Bhurtpur;  KJiefra,  khejri,  Rajputana;  Sangri,  shangri,  Pertabgarh; 
Semru,  semri,  sumri,  hamra}  Panch  Mehals,  Guzerat;  Shemi,  shema, 
sounder,  Dekkan. 

A  moderate  -  sized  thorny  tree.  Glabrous,  branches  and  branchlets 
armed  with  scattered,  broad  -  conical,  somewhat  compressed  prickles. 
Leaves  bipinnate,  pinnae  opposite,  usually  2  pair,  leaflets  7-10  pair, 
obliquely  oblong,  cuspidate,  more  or  less  distinctly  3-nerved.  Spikes 
slender,  in  short  axillary  panicles.  Flowers  small,  yellow,  in  the  axils  of 
ovate,  obtuse,  membranous  bracts.  Calyx  cup-shaped,  membranous.  Pod 
pendulous,  linear,  contracted  between  seeds,  5-10  in.  long,  filled  with  a 
brown  mealy  substance. 

Common  and  gregarious  in  the  Panjab,  Rajputana,  north  and  middle  Sindh, 
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where  the  tree  forms  extensive  forests,  pure,  or  mixed  with  Capparis  aphytta, 
Salvadora,  and  a  few  species  of  Acacia.  In  the  Panjab,  these  forests  are  on  the 
high  land  (Bar)  between  the  main  rivers.  In  Rajputana,  they  are  likewise  on 
high  ground,  (Bhartpur,  Kishengurh,  Meywar).  But  in  Sindh,  with  less  moisture, 
and  a  normal  annual  rainfall  of  less  than  10  inches,  they  generally  are  found  at 
no  great  distance  from  the  river.  Prosopis,  however,  in  Sindh,  thrives  on 
ground  more  dry  than  the  Tamarisk,  the  Poplar,  and  Acacia  arabica,  the 
pure  Prosopis  forests  being  generally  beyond  the  range  of  actual  inundation. 
Ascends  to  1500  ft.  on  the  hills  Trans- Indus,  and  in  the  Salt  range.  Also  in 
Guzerat  Bandelkhand,  the  Dekkan,  and  in  the  dry  region  of  the  Peninsula  as 
far  soutn  as  Tuticorin.  Outside  India  in  Beiuchistan,  Persia,  Mascat.  I  have 
never  found  it  where  the  annual  rainfall  exceeds  40  inches,  and  it  seems  to 
thrive  best  where  the  rainfall  is  less  than  30  inches.  In  Meywar^Prosopis  is 
common  north  of  the  Bunass  river,  and  is  there  universally  called  Khejri.  It  is 
often  associated  with  Acacia  UucopKUea  (Ariry).  South  of  the  Bunass,  Prosopis 
is  scarce,  but  retains  its  name  as  far  as  Pertabgarh,  where  it  is  called  SanarL 
A,  leucophUea  continues  to  be  common  south  of  the  Bunass,  and  is  there  called 
Khejra* 

The  tree  is  leafless  for  a  short  time ;  the  young  foliage  comes  out  early  in 
March  ;  fl.  in  Feb.  (Guzerat),  in  March,  April  (Sindh),  in  April,  May  (Panjab). 
The  fruit  ripens  from  May- Aug.  Easily  raised  from  seed  ;  young  trees  do  not 
suffer  from  frost ;  throws  out  vigorous  coppice-shoots.  Growth  probably  slow, 
3  ft.  girth  in  30  years  (Saharanpur  gardens),  4-5  indistinct  annual  rings  per  in. 

Attains  30-40  ft,  with  a  short  erect  trunk,  generally  under  6  ft  girth,  attain- 
ing 10-12  ft  girth  and  60  ft  height  in  Sindh.  For  dimensions  of  exceptionally 
large  trees,  see  Panjab  Plants,  p.  74.  Branchlets  drooping,  foliage  light  The 
base  of  the  stem  is  often  surrounded  by  a  mass  of  stiff,  thorny,  entangled  bran- 
ches and  suckers.  There  is  a  cupressiform  variety,  with  ascending  branches 
and  a  narrow  crown.  Bark  j  in.  thick,  dark  grey,  or  light  brownish  grey, 
rough,  with  deep  longitudinal  furrows  and  horizontal  cracks.  Adult  foliage 
grey,  round  galls  common  on  leaflets,  and  woody  excrescences  on  branches  and 
branchlets. 

Wood  light,  yellowish  brown,  with  irregular  masses  of  dark-brown  or  black 
heartwood  in  the  centre  of  old  trees.  Marked  wavy  concentric  lines.  Coarse- 
but  even-grained.  Weight  in  the  Panjab  and  Sindn  between  49  and  58.5  lb. 
per  cub.  ft.  when  seasoned,  82  when  green  (Dalzell,  Fenner,  and  Stewart). 
Skinner  gives  72  lb.  for  seasoned  and  95-100  lb.  for  green  wood,  with  981  for 
the  value  of  P. ;  but  the  identification  of  the  wood  experimented  upon  seems 
open  to  doubt  Easy  to  work,  tough,  but  not  durable,  liable  to  dry-rot,  and 
readily  eaten  by  insects.  Used  for  building,  for  carts,  and  agricultural  imple- 
ments ;  is  a  favourite  wood  for  well-curbs  in  parts  of  the  Panjab ;  ordinary 
furniture  is  made  from  it  in  Sindh.  A  good  fuel  for  steamers  and  locomotives, 
its  heating  power  being  near  that  of  Babool,  and  much  higher  than  that  of  the 
Tamarisk.  Experiments  made  at  Karachi  in  May  1869  gave  the  following 
results: — 

{were  consumed  in  evaporating 
11.8  cub.  ft  of  water  per  hour 
during  7  hours,  the  pressure  of 
steam  being  kept  at  27  lb.  on 
the  square  inch. 

Nevertheless,  Tamarisk-wood  is  often  preferred  in  the  Indus  steamers,  pro- 
bably because  the  pieces  have  a  more  convenient  shape,  and  are  easier  handled. 
A  mild  gum,  not  used,  exudes  from  wounds  in  the  Dark.  The  pod  {Sangri, 
sankar,  Pb.),  is  much  used  as  fodder  for  camels,  cattle,  and  goats ;  the  mealy, 
sweetish  substance  which  surrounds  the  seeds  is  an  article  of  food  in  parts  of 
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the  Panjab,  Guzerat,  and  the  Dekkan.  The  pods  are  collected  before  they  are 
quite  ripe,  and  the  mealy  pulp  is  eaten  raw,  or  boiled  with  vegetables,  salt,  and 
butter.  Is  considered  indigestible  if  consumed  in  large  quantities.  The  tree 
is  worshipped  by  Hindus  at  the  Dussera  festival. 

%.  P.  Stephaniana,  Kunth;  Boissier  FL  Orient  ii.  633. — Jembut, 
Arab. 

A  small  thorny  shrub,  2-2  J  ft  high,  with  smooth  white  bark,  ex- 
tremities and  leaves  hairy.  Pinna  2-5  pair;  leaflets  8-12  pair,  linear. 
Pods  short,  thick,  1-1 J  in.  long,  black,  rugose,  with  6-7  seeds. 

Peshawar  valley,  and  further  east,  sparingly  as  far  as  Amballa.  Beluchistan, 
Afghanistan,  Persia,  Syria,  Asia  Minor,  Egypt,  Turkestan.  Never  leafless; 
small  roundish  excrescences  common  on  brancnlets  and  leaves. 

5.  DICHBOSTACHYS,  DC. 

Mowers  sessile,  pentamerous,  in  dense  cylindrical  spikes,  the  upper 
flowers  of  each  spike  bisexual,  the  lower  neuter,  with  long,  much-exserted, 
filiform  8taminodes.  Teeth  of  calyx  short.  Petals  valvate,  more  or  less 
connate.  Stamens  10,  free,  exserted;  anthers  tipped  with  a  globose, 
often  stipitate  gland.  Ovary  subsessile,  multiovulate ;  style  slender, 
stigma  terminal.  Legume  linear,  compressed,  coriaceous,  twisted,  inde- 
hiscent,  or  irregularly  opening.     Seeds  compressed,  shining. 

1.  D.  cinerea,  W.  &  A  Prodr.  271 ;  Bedd.  FL  Sylv.  t.  185.— Syn. 
Mimosa  cinerea,  Roxb.  Cor.  PL  174 ;  PL  Ind.  ii.  561.  Vern.  VurhUi, 
Hind. ;  Kunlai,  kunrat,  Mairwara. 

A  rigid  thorny  shrub,  or  small  tree,  with  white  or  grey  bark.  Pubes- 
cent, armed  with  axillary  spines,  straight,  strong,  and  sharp,  often  pro- 
longed into  leaf-bearing  branches.  Leaves  bipinnate,  generally  1-2  in. 
long;  pinnae  8-10  pair,  with  stipitate  glands  at  the  base  of  each  pair; 
leaflets  small,  ciliate,  12-15  pair.  Stipules  subulate,  £  in.  long.  Spikes 
axillary,  pedunculate,  solitary,  or  2-3  together,  as  long  as,  or  shorter  than 
leaves;  bracts  lanceolate,  membranous.  Upper  fertile  flowers  yellow, 
the  lower  sterile  flowers  white,  purple,  or  rose-coloured.  Pods  2-3  in. 
lon&  i  fo*  broad,  irregularly  twisted,  generally  3-8  on  one  peduncle; 
seeds  10-15. 

Common  on  dry  stony  hills  in  South  and  Central  India ;  has  been  found  as 
far  north  as  Futtehgarh  on  the  Ganges,  near  Jevpur,  and  on  the  hills  of  Mair- 
wara, near  Todgarh.  FL  hot  season.  Bark  of  trunk  soft,  with  deep  longi- 
tudinal furrows.    Heartwood  hard,  dark  reddish  brown. 

6.  XYLIA,  Benth. 

1.  X.  dolabrifonnis,  Benth.  L  c.  417;  Bedd.  FL  Sylv.  t.  186.— Syn. 
Inga  xylocarpa,  DC. ;  W.  &  A.  Prodr.  269.  Mimosa  ocylocarpa,  Eoxb. 
Cor.  PL  t  100;  FL  Ind.  ii  543.  The  Irontoood  of  Burma.  Vern. 
Jamba,  Konkan ;  Boja,  Godavery  forests ;  Pynkado,  Burm. 

A  large  tree,  unarmed.  Common  petiole  short,  1-2  in.  long,  bearing  1 
pair  of  pinnae,  with  2-6  pairs  of  oblong  or  ovate-oblong  acuminate  leaf- 
lots,  3-9  in.  long,  the  terminal  leaflets  largest.     Flowers  pale  yellow,  in 


Digitized  by  LjOOQIC 


172  XXXI.   LEGUMINOSiE.  [XyUa. 

globose,  tomentose,  long-pedunculate  flower-heads,  1  in.  diam.  Petals 
linear,  valvate,  slightly  cohering  at  the  base.  Stamens  10,  free ;  anthers 
basifixed,  with  deciduous  stipitate  glands.  Pod  thick,  woody,  flat,  falcate, 
4-6  in.  long,  2-2J  in.  broad  at  the  broadest  part.  Seeds  8-10,  oval,  com- 
pressed, shining,  £  in.  long. 

Burma,  South  India,  extending  to  the  Qodavery  forests  on  the  east  side,  and 
(as  far  as  known  at  present)  to  the  Colaba  district  on  the  west  side.  (In- 
cluded in  Forsyth's  List  of  Central  Prov.  timber-trees.)  Leafless  during  part  of 
the  dry  season.  FL  March- April ;  fr.  autumn.  Bark  grey.  Trunk  tall,  of 
great  girth.  Heartwood  dark  red,  very  hard  ;  weight  between  58  and  70  lb. 
Aver,  of  P.  800. 

7.  LEUOENA,  Benth. 

1.  L.  glauca,  Benth.  in  Hook.  Journ.  Bot.  iv.  (1842)  416. — Syn.  Acacia 
frondosa,  Willd. ;  W.  &  A.  Prodr.  275. 

A  shrub  or  small  tree,  unarmed,  with  large  bipinnate  leaves,  linear 
leaflets,  white  flowers  in  globose,  axillary  heads,  forming  short  terminal 
leafy  panicles.  Petals  5,  free,  linear,  valvate.  Stamens  10,  anthers  versa- 
tile, without  glands.  Pods  clustered  in  umbels  of  3-6,  linear,  stipitate, 
thin,  flat,  shining,  4-6  in.  long,  2-valved,  with  numerous  prominent  seeds. 

Indigenous  or  naturalised  in  most  tropical  countries,  commonly  cultivated 
in  gardens  in  India ;  not  uncommon  in  the  outer  valleys  of  Garhwal  and  Ka- 
maon.    FL  June- Aug. ;  fr.  autumn.  w 

8.  MIMOSA,  linn. 

Herbs,  shrubs,  or  trees,  with  bipinnate,  often  sensitive  leaves,  generally 
without  petiolar  glands,  but  with  stipels  at  the  base  of  pinnae.  Flowers  in 
globose  heads  or  cylindrical  spikes,  tetramerous  or  pentamerous,  rarely  tri- 
or hexamerous.  Calyx  minute,  pappiform,  rarely  campanulate.  Petals 
more  or  less  connate,  valvate.  Stamens  definite,  generally  twice  the 
number  of  petals,  and  more  than  twice  their  length.  Anthers  small, 
without  glands.  Ovary  with  2  or  many  ovules,  style  filiform,  with  a 
small  terminal  stigma.  Pod  oblong  or  linear,  the  valves  membranous  or 
coriaceous,  separating  entire  or  in  transverse  joints  from  the  persistent 
sutural  frame. 

1.  M.  rubicaulis,  Lam. ;  Hooker  Ic  Plant,  ii.  t  156 ;  W.  &  A.  Prodr. 
268.— Syn.  M.  octandra,  Roxb.  Cor.  PL  t.  200 ;  M.  mtUabUU,  Roxb.  FL 
In<L  ii.  564.  Vern.  Ral>  khair,  didridr,  Pb. ;  Agla,  Kamaon ;  Klngli, 
langrei,  Rohilkhand  ;  Kacheyta,  Gorakhpur ;  Hajeru,  Sindh. 

A  large,  straggling,  prickly  shrub,  10  ft.  high.  Pubescent;  branches, 
petioles,  and  peduncles  armed  with  short,  curved,  sharp  prickles.  Pinnae 
3-10  pair;  leaflets  6-15  pair,  unequal  -  sided,  linear -oblong,  obtuse. 
Flower-heads  on  peduncles  1-1 1  in.  long,  solitary  or  fasciculate,  forming 
racemes  near  the  ends  of  branches.  Flowers  tetramerous  ;  calyx  short- 
campanulate,  3  or  4  times  shorter  than  the  funnel-shaped  corolla. 
Stamens  8.  Pods  stipitate,  glabrous,  armed  or  unarmed,  3-5  in.  long,  J 
in.  broad,  curved,  separating  from  the  sutural  frame  in  square  joints. 
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Common  in  open  or  thin  jangles  throughout  the  greater  part  of  India,  in  the 
plains  extending  to  the  Ganges,  and  in  the  hills  as  far  as  the  Indus  (ascend- 
ing to  4000  ft  in  Kamaon) ;  in  the  Paniab,  abundant  in  the  outer  hilla  and  the 
Siwalik  tract,  and  found  at  times  on  the  banks  of  rivers  or  canals,  some  way 
into  the  plains.  FL  Aug.-Sept ;  fr.  Nov.-Jan.  Gunpowder  is  made  of  the 
charcoal. 

9.  FITHECOLOBIUM,  Martius. 

Shrubs  or  trees,  with  bipinnate  leaves,  generally  with  glands  at  the  base 
of  pinnae  and  leaflets.  Flowers  generally  white,  in  globose  heads  or  cylin- 
drical spikes ;  pentamerous,  rarely  hexamerous,  generally  bisexual.  Calyx 
campanulate  or  tubular,  with  short  teeth.  Corolla  tubular  or  funnel- 
shaped,  segments  valvate.  Stamens  indefinite,  much  longer  than  corolla, 
more  or  less  connate ;  anthers  small.  Ovary  with  numerous  ovules  ;  style 
filiform,  with  a  small  terminal  stigma.  Pod  compressed  or  flat,  variously 
contorted,  coriaceous,  2-valvecL     Seeds  included  in  a  scanty  pulp. 

Leaflets  1  pair;  pod  turgid,  twisted P.  dulce. 

Leaflets  2-4  pair ;  pod  flat,  spirally  contorted    .        .        .P.  bigeminum. 

1.  P.  dulce,  Benth.  in  Booker's  Journal  of  Botany,  iii.  (1844)  199; 
Bedd.  FL  Sylv.  t  188.— Syn.  Mimosa  didcis,  Eoxb.  EL  Ind.  ii.  556 ; 
PL  Cor.  t.  99.  lnga  dulcis,  Willd. ;  W.  &  A.  Prodr.  268.  Manilla  Tama- 
rind.    Vern.   Vildyati  (foreign)  imJi,  dakhani  (southern)  babool. 

A  large  tree,  armed  with  short,  straight,  stipulary  thorns.  Glabrous  or 
lightly  pubescent.  Pinnae  and  leaflets  1  pair  each ;  leaflets  unequal-sided, 
oblong  or  obovate,  obtuse,  1-1 1  in.  long.  Common  and  partial  petioles 
terminate  in  short  bristles ;  small  cup-shaped  glands  at  the  base  of  pinnae 
and  leaflets.  Flowers  white,  in  small  globose,  sessile  or  short-pedunculate, 
canescent  heads,  on  long  racemose  panicles.  Pod  turgid,  twisted,  linear, 
£  in.  broad.     Seeds  embedded  in  a  firm  sweetish  pulp. 

Indigenous  in  the  hot  regions  of  Mexico,  introduced  into  the  Philippine 
Islands,  and  thence  into  India.  Cultivated  commonly  in  South  India,  and  here 
and  there  in  Central  and  North- West  India. 

A  large  tree,  with  a  straight  stem,  and  drooping  branchlets.  Bark  f4  in. 
thick,  ash-coloured,  smoothish,  irregularly  rugose.  FL  Jan.- March  ;  fr.  ripens 
April-June.  Sapwood  small,  heartwood  reddish  brown,  not  heavy,  40  lb.  per 
cub.  ft.,  smells  unpleasantly  when  fresh-sawn,  used  for  various  purposes.  A 
good  avenue-tree.  Coppices  well  in  South  India,  grown  for  fuel.  Extensively 
cultivated  as  a  hedge-plant  In  Manilla  it  is  grown  on  account  of  the  fruit, 
which  is  eaten.    From  the  seeds  oil  is  pressed  in  Madura  and  Tinnevelly. 

2.  P.  bigeminum,  Martius ;  Benth.  1.  c.  206. — Syn.  Inga  bigemina, 
Willd. ;  W.  &  A.  Prodr.  269.     Vern.  Kaddora,  Kamaon. 

A  large,  unarmed,  glabrous  tree,  extremities  inflorescence,  and  pods 
with  short,  dark,  ferruginous  pubescence.  Common  petiole  short,  1-3  in. 
long,  with  a  raised  oval  gland,  bearing  1,  rarely  2  pairs  of  pinnte,  with 
2-4  pairs  of  large,  shining,  ovate  or  elliptic-oblong,  acuminate  leaflets, 
3-6  in.  long.  Heads  with  6-12  subsessile  flowers,  in  axillary  panicles. 
Peduncles  fasciculate,  but  generally  superposed,  in  a  vertical  line,  one 
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above  the  other.     Pods  flat,  linear,  £  in.  broad,  curved,  generally  spirally 
contorted,  dark  brown  outside,  reddish  brown  inside. 

Forests  of  the  western  coast,  Eastern  Bengal.  Nepal,  and  Kamaon,  Ceylon. 
Indian  Archipelago.  FL  March-May.  Heartwood  dark- coloured  ;  it  is  some- 
times called  Ironwood. 

10.  ALBIZZIA,  Durazzini. 

Unarmed  trees  or  shrubs,  with  bipinnate  leaves  and  large  (in  the 
Indian  sp.)  globose  flower-heads.  Flowers  white,  yellow,  or  rose-coloured, 
usually  pentamerous.  Calyx  tubular  to  campanulate,  toothed.  Petals  4-5, 
united  half  their  length  or  more,  valvate.  Stamens  indefinite,  exserted, 
generally  exceeding  |  in. ;  filaments  united  at  the  base,  or  in  a  long  ex- 
serted sheath ;  anthers  minute,  pollen  cohering  in  3-4  masses  in  each  cell. 
Legume  straight,  flat,  oblong  or  broadly  linear,  indehiscent  or  2-valved, 
valves  usually  thin,  continuous  or  sinuous  from  abortion  of  seeds.  Seeds 
compressed. 

Pinna  1-2  pair;  leaflets  1-3  pair,  penniveined,  8-5  in.  long  1.  A.  lueida. 

Pinnae  2-8  pair ;  leaflets  }-2  in.  long,  broad-oblong,  main  nerves  in 
the  middle  or  nearly  so. 
Extremities  rusty-  or  grey-tomentose ;  pinna  3-8  pair ;  leaflets 

10-25  pair 2.  A.odoratimma. 

Extremities  glabrous  or  pubescent ;  pinna?  2-4  pair ;  leaflets  8-9 
pair. 
Leaflets  with  6-10  prominent  lateral  nerves ;  flowers  )  in. 
lone,  sessile,  the  flower-heads  in  large  terminal  panicles; 

pods  brown,  1  in.  broad 3.  A.  proeera. 

Leaflets  with  reticulate  veins ;  flowers  U  hi.  long,  pedicellate, 
the  flower-heads  in  short  corymbose  racemes  j  pods  straw- 
coloured,  2  in.  broad 4,  A.  Ltbbek. 

Pinnas  6-15  pair;  leaflets  i-J  in.  long,  falcate;  main  nerves 
lateral 
Flowers  rose-coloured ;  stipules  linear ;  leaflets  10-30  pair        .    5.  A.  Julxbri&sin. 
Flowers  yellow ;  stipules  broad-cordate ;  leaflets  20-40  pair      .     6.  A.  stipulata. 
Pinnae  6-16  pair;  leaflets  \  in.  long,  linear;  midrib  in  the  middle; 

flowers  yellow,  fragrant;  branchlets  with  soft  yellow  down  .    7.  A.  amara, 

A.  lophantha,  Benth.  Fl.  Austral,  ii.  421,  of  Western  Australia,  introduced 
on  the  Nilgiris  and  now  quite  naturalised,  is  a  rapidly  growing  small  tree,  with 
6-10  pairs  of  pinna;  leaflets  20-30  pair;  flowers  in  axillary  pedunculate 
spikes. 

1.  A.  ludda,  Benth.;  Lond.  Jour,  of  Bot  iii.  (1844)  86.— Syn.  Mimosa 
lueida,  Boxb.  FL  IncL  ii  544 ;  Inga  lueida,  Wall 

A  large  tree ;  glabrous,  peduncles  and  calyx  only  slightly  pubescent 
Common  petiole  3-5  in.  long,  pinnae  1-2  pair;  leaflets  1-3  pair,  subcoria- 
ceous,  shining,  elliptic-oblong,  acuminate,  penniveined,  3-5  in.  long. 
Peduncles  fasciculate,  paniculate,  bearing  heads  of  6-10  sessile  flowers. 
Corolla  4  tunes  the  length  of  calyx.  Pod  linear,  straight,  8-10  in.  long, 
1-1£  in.  broad.  The  foliage  somewhat  resembles  that  of  Pithecolobium 
bigeminum,  but  the  tree  is  easily  distinguished  by  the  straight  pod,  and  the 
fasciculate,  not  superposed,  peduncles. 

Burma,  hills  of  East  Bengal,  Nepal,  and  probably  also  in  the  Oudh  and 
Gorakhpur  forests,  and  in  Kamaon.    FL  April,  May. 
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2.  A.  odoratissima,  Benth.  L  c.  88. — Syn.  Acacia  odoratissima,  Willd. ; 
W.  &  A.  Prodr.  275 ;  Mimosa  odoratissima,  Eoxb.  Cor.  PL  t.  120 ;  FL 
Ind.  ii.  546 ;  Bedd.  FL  Sylv.  t  54.  Vera.  Lasrln,  kardmbru,  polach, 
Pb. ;  Siris,  siran,  bhandJir,  N.W.P. ;  Bersa,  has,  bdssein,  C.P. ;  Chichwa, 
Gonds,  Satpura  range;  Serissia,  Bassi,  Meywar;  Kali  Harreri,  Panch 
Mehals ;  Thitmagyi,  Burm. 

A  large  tree,  with  dark-green  foliage.  Branchlets,  petioles,  inflorescence 
and  under  side  of  leaves  rusty-  or  grey-tomentose.  Common  petiole  6-12 
in.  long ;  pinnae  3-8  pair,  4-6  in.  long.  Leaflets  10-25  pair,  1  in.  long  or 
less,  linear-oblong,  unequal-sided,  pubescent  above,  pale  and  tomentose 
beneath.  Flower-heads  fasciculate,  on  peduncles  £-f  in.  long,  in  compact 
corymbs,  these  arranged  in  lax,  terminal  panicles.  Flowers  sessile*  pale 
yellow,  fragrant,  1  in.  long  to  extremity  of  stamens,  calyx  and  corolla 
hairy.  Calyx  small,  campanulate,  4-5  times  shorter  than  corolla  Legumes 
broad-linear,  6-8  in.  long,  1  in.  broad,  of  a  red-brown  colour,  tomentose 
when  young,  glabrous  when  old,  with  10-15  seeds. 

South  India,  Burma,  Bengal,  Maikal  and  Satpura  range  in  Central  India. 
Panch  Mehals  in  Guzerat.  Bassi  forests  in  Mey  war,  sub-Himalayanfract  west  to 
the  Indus,  ascending  to  3000,  and  at  times  to  5000  ft.  FL  April-June ;  pods 
ripen  Jan.,  Feb.,  and  remain  long  on  the  tree.  Never  quite  leafless,  fresh  foliage 
in  spring. 

Attains  a  large  size  in  Burma  and  Western  India,  in  North  and  Central  India 
30-46  ft  high,  with  a  tall,  nearly  straight  trunk  5-6  ft.  girth.  Bark  i  in.  thick, 
light  or  dark  grey,  marked  with  numerous,  narrow,  horizontal  wrinkles,  nearly 
encircling  the  trunk. 

Sapwood  less  than  £  of  radius,  whitish.  Heartwood  of  a  rich  dark-brown 
colour,  tough  and  strong.  The  cub.  ft.  weighs  38-53  lb.  Seasons  well,  works 
freely,  takes  a  fine  polish,  and  is  fairly  durable  when  kept  dry.  Used  for  naves, 
spokes,  fellies,  oil-mills,  and  furniture.  A  dark-brown  gum  exudes  from  wounds 
in  the  bark.    Leaves  and  twigs  are  lopped  for  cattle-fodder. 

3.  A.  procera,  Benth.— Tab.  XXVI.— Lond.  Jour,  of  Bot  iiL  89.— 
Syn.  Acacia  procera,  Willd. ;  W.  &  A.  Prodr.  275 ;  Mimosa  data,  Roxb. 
Cor.  PL  t  121 ;  FL  Ind.  ii  548.  Vern.  8afed-Siris,  Gurar,  Karra,  haro, 
ghorar,  khararyi,  harinjiy  gurbari,  gurkur,  baro,  North  and  Central  India; 
Karallu,  kinye,  kilai,  W,i>  tihiri,  Bombay ;  Sitben,  Burm. 

A  large  tree,  with  yellowish  or  greenish  white  bark.  Glabrous,  young 
leaves  pubescent.  Leaves  nearly  as  broad  as  long ;  common  petiole  6-12 
in.  long,  with  a  large,  brown,  oblong  gland  near  its  base ;  pinnae  3-4  pair, 
spreading,  the  upper  pinnaa  6-9  in.  long.  Leaflets  6-8  pair,  1-2  in.  long, 
obliquely-ovate,  or  oblong-ovate,  with  6-10  prominent  lateral  nerves  on 
either  side  of  midrib.  Flower-heads  with  15-20  flowers,  on  peduncles  1 
in.  long  or  less,  in  fascicles  of  2-5,  forming  large,  lax,  terminal  panicles. 
Flowers  yellowish  white,  sessile,  J  in.  long  to  extremities  of  filaments ; 
calyx  tubular,  half  the  length  of  corolla ;  segments  of  corolla  oblong,  hairy 
at  the  end.  Legumes  linear,  6-9  in.  long,  f-1  in.  broad,  with  8-12  pro- 
minent seeds. 

Common  near  river-banks,  on  alluvial  soil  and  in  moist  places,  in  Burma, 
Bengal,  Gorakhpur,  Oudh,  South  India,  and  in  the  sab-Himalayan  tract  west  to 
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the  Jumna.  Ravines  of  the  Maikal  and  Satpura  range,  of  the  Rewah  hills,  and 
of  the  Barrea  hills  east  of  Guzerat  Never  quite  leafless ;  the  new  foliage  comes 
out  in  April,  May.    FL  May,  June  ;  fr.  Jan.,  Feb. 

Attains  60-80,  and  at  times  100  ft. ;  trunk  large,  erect,  not  regularly  shaped, 
girth  6-9  ft.,  at  times  much  more.  R.  Thompson  records  specimens  in  the 
Gonda  forests  of  Oudh  100  ft.  high  and  19  ft  girth.  Bark  \  in.  thick  or  less, 
yellowish,  or  greenish  white  or  grey,  smooth,  with  narrow  horizontal  lines, 
shallowly  and  distantly  pitted  by  the  falling  of  thin  irregular  scales. 

Sapwood  large,  often  %  of  radius,  yellowish  white,  not  durable.  Heartwood 
light  or  dark  brown,  with  broad  wavy  belts  and  patches  of  a  darker  colour;  an- 
nual rings  very  indistinct  Pores  numerous,  large,  equally  distributed.  Straight- 
and  even-grained,  seasons  well,  works  freely,  and  is  durable.  Weight  of  cub.  ft 
40-55  lb.  seasoned,  70-80  lb.  green,  so  that  it  loses  nearly  half  its  weight  in  drying. 
Largely  used  for  sugar-cane  crushers,  rice-pounders,  wheels,  agricultural  im- 
plements, bridges,  and  house-posts.  It  takes  a  beautiful  polish,  and,  not  being 
neavy,  would  make  a  good  furniture- wood.  In  times  of  scarcity  the  bark,  mixed 
with  flour,  has  been  used  as  food.    The  bark  is  also  used  for  tanning. 

Easily  raised  from  seed,  and  grows  readily  from  cuttings.  Growth  very  rapid, 
more  rapid  than  of  Siris.  In  12  years  attains  3-4,  and  in  30  years  4-6  ft. 
(North  India). 

4.  A.  Lebbek,  Benth.  L  c.  87 ;  Bedd.  FL  Sylv.  t  53 ;  Boissier  FL 
Orient  ii.  639. — Syn.  Acacia  Lebbek,  Willd. ;  A.  speciosa,  Willd. ;  W.  & 
Prodr.  275 ;  Mimosa  Sirissa,  Koxb.  FL  Ind.  ii  544.  Siris.  Sans.  Sirisha. 
Vern.  Siris,  sirishay  shirish,  sirin,  *irij,  sirdi,  kalsis,  tantia,  North  and 
Central  India ;  Serla,  eirla,  Banswara ;  Harreri,  Panch  Mehals. 

A  large  tree  with  dark-grey  bark  Extremities  and  leaves  glabrous  or 
pubescent  Common  petiole  3-12  in.,  a  large  gland  near  the  base,  and  1 
or  more  interjugal  glands ;  pinnae  2-4  pair ;  leaflets  3-9  pair,  unequal-sided, 
oblong,  obtuse,  subsessile,  lateral  nerves  not  prominent,  veins  reticulate. 
Peduncles  2-4  in.  long,  in  fascicles  of  2-4  from  the  upper  axils, 
forming  a  short  corymbose  raceme.  Flowers  white,  fragrant,  glabrous 
or  pubescent,  1J  in.  long  to  the  extremities  of  stamens,  on  pedicels 
£  in.  long.  Calyx  campanulate,  less  than  half  the  length  of  corolla,  with 
short  deltoid  teeth.  United  base  of  filaments  included.  Legume  8-12  in. 
long,  linear-oblong,  2  in.  at  the  broadest,  of  a  straw-yellow  colour,  thin, 
with  8-12  large,  distant,  prominent  seeds. 

Indigenous  in  the  forests  of  South  India,  the  Satpura  range,  Bengal,  and  the 
sub-Hmialayan  tract,  extending  west  to  the  Indus,  and  ascending  to  5000  ft 
Cultivated  throughout  the  drier  parts  of  India,  in  Egypt  (avenues  of  Cairo). 
Mesopotamia,  in  Afghanistan  near  Jellalabad,  in  tropical  Africa,  America,  ana 
in  Australia.  Partially  leafless  for  some  time  in  the  hot  season,  the  leaves 
are  renewed  in  March,  April,  and  sometimes  there  is  a  second  flush  in  autumn. 
The  flowers  chiefly  appear  in  April,  May,  but  often  at  other  times.  The  pods 
ripen  in  Sept,  and  remain  hanging  on  the  tree  throughout  the  cold  and  hot 
season. 

Attains  40-60  ft,  with  a  girth  of  6-8,  and  at  times  10-12  ft  When  planted 
far  apart  as  an  avenue-tree,  its  trunk  is  short ;  but,  when  drawn  up  by  Bamboos 
and  other  trees  in  the  forest,  it  has  a  long  straight  stem.  Bark  £  in.  thick, 
dark  or  brownish  grey,  rough  with  numerous,  short,  irregular  cracks,  and  ele- 
vated horizontal  lines.  Sapwood  large,  often  occupying  half  the  radius,  whitish. 
Heartwood  dark  reddish  brown,  darker,  nearly  black  bands  alternating  with 
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bands  of  lighter  colour.  Tough,  seasons  well,  works  freely,  and  takes  a  fine 
polish  ;  weight  of  cub.  ft.  60-66  lb.  Fairly  durable.  Much  valued  for  sugar- 
cane crushers,  oil-pestles  and  mortars,  furniture,  well-curbs,  naves,  spokes,  and 
other  wheel-work.  A  mild  pellucid  gum  exudes  from  cracks  in  the  bark.  The 
leaves  and  twigs  are  a  favourite  fodder  for  camels. 

Easily  raised  from  seed;  its  growth  during  the  first  few  years  is  exceedingly 
rapid.  Young  plants  suffer  from  frost  severely  in  the  Panjab.  Trees  12  years 
old  in. the  Paniab  have  2}  ft.  in  girth,  30  years  4£  ft.,  and  at  Sakkhar  in  Sindh, 
on  low  alluvial  soil,  trees  17  years  old  have  attained  6-6  ft.  in  girth.  In  Sindh 
and  the  South  Panjab  it  is  often  grown  from  cuttings,  which  strike  root  readily, 
even  large  sticks  and  posts  put  in  the  ground  shooting  vigorously.  The  roots 
spread  widely,  but  are  shallow,  and  the  tree  is  apt  to  be  blown  down.  In 
Central  and  North- West  India  it  is  commonly  grown  in  avenues,  but  it  is  an 
unsightly  tree  during  the  hot  season  with  the  large,  dry,  yellow  pods  hanging 
on  the  bare  branches.  In  the  Antilles  it  is  called  Fry-wood,  the  sound  of  the 
pods  in  the  wind  resembling  that  of  frying  meat 

The  structure  of  the  wood,  of  this  and  tne  two  preceding  species  of  Albizzia 
is  similar ;  in  all  three  the  sap  is  large  ;  on  a  longitudinal  section  the  pores  are 
prominently  marked,  and  on  a  cross-section  the  neartwood  shows  darker  con- 
centric lines  or  irregular  concentric  bands,  often  interrupted  (segments  of  the 
circle  only).  These  darker  lines  or  patches  probably  coincide,  in  most  cases, 
with  the  lines  separating  the  wood  formed  in  successive  seasons ;  nevertheless  it 
can  by  no  means  be  said  that  these  woods  have  clearly-marked  annual  rings. 
The  pores  are  largest  in  A.procera;  they  are  often  in  groups  of  2,  and  always 
surrounded  by  small  rounded  patches  of  white  tissue ;  these  patches  are  not 
generally  connected  with  each  other,  but,  being  arranged  in  more  or  less  con- 
centric lines,  they  give  the  appearance  of  wavy,  lighter-coloured  bands.  A. 
Ltbbek  has  smaller  pores,  frequently  in  groups  of  2,  each  pore  or  group  of  pores 
in  a  patch  of  lighter  tissue,  but  these  patches  are  always  distinct.  The  medul- 
lary rays  are  somewhat  larger  in  Atproccra  than  in  Lebbck. 

5.  A.  Julibrissin,  Boivin ;  Benth.  L  c.  91 ;  Boiasier  FL  Orient,  ii.  639, 
— Syn.  Acacia  Julibrissin,  Willd. ;  A.  mollis,  Wall.  Pink  Siris.  Vern. 
Sirm,  kurmru9  surangru,  shirsh,  buna,  tanddi,  mathirshi,  brind,  Pb. ; 
Biris,  barau,  baraidia,  bhokra,  N.W.P.  The  specific  name  is  a  corruption 
of  Oxddb-reshamy  the  rose-silk. 

A  large  shrub  or  moderate-sized  tree,  extremities  and  leaves  pubescent 
or  tomentose,  rarely  glabrous.  Common  petiole  6-12  in.  long,  a  large 
gland  on  the  naked  part,  and  smaller  interjugal  glands  above.  Pinnae 
6-12  pair,  leaflets  10-30  pair,  unequal-sided,  the  middle  nerve  near  the 
upper  edge,  from  a  broad  and  obtuse  base  oblong-falcate,  acute,  £-f  in. 
long,  J  in.  broad  at  base.  Flowers  light  rose-coloured,  1-1 J  in.  long  to 
the  extremity  of  stamens ;  peduncles  2-3  in.  long,  in  fascicles  of  2-3  from 
the  upper  axils,  forming  short  corymbose  racemes ;  pedicels  short.  Calyx 
and  corolla  pubescent,  with  white  silky  hairs.  Calyx  funnel-shaped,  half 
the  length  of  corolla.  Filaments  irregularly  connate  at  the  base,  tube 
included.     Legume  linear,  4  in.  long,  f  in.  broad,  pubescent ;  seeds  4-6. 

Outer  Himalaya  from  the  Indus  to  Sikkim,  ascending  to  6000,  and  at  times 
to  6000  ft,  North  Persia,  China,  Japan.  Generally  on  rocky  but  moist  ground. 
Fl.  April-June ;  the  pods  ripen  in  autumn  and  remain  long  on  the  tree.  Culti- 
vated in  the  Mediterranean  region,  and  in  America. 
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Trunk  5  ft.  girth,  with  a  large  spreading  head,  growth  rapid.  Branchleto 
dark  grey,  stiff,  nexuose,  sulcate.  Bark  \  in.  thick,  dark  grey,  with  long  horizon- 
tal wrinkles,  and  whitish,  elevated,  oval  spots ;  foliage  bright  green ;  growth 
fairly  rapid,  3-4  rings  in  1  in.  of  radius.  Sapwood  large,  yellowish,  with  nu- 
merous white  specks ;  heartwood  dark,  almost  black  in  old  trees,  beautifully 
mottled  with  lighter  and  darker  shades  of  colour  apparently  coinciding  with  the 
annual  rings.  Fores  in  small  detached  patches  of  whitish  tissue.  Medullary 
rays  conspicuous,  shining,  very  numerous.  The  wood  is  hard,  strong,  moder- 
ately heavy,  and  takes  a  good  polish.    Furniture  is  made  of  it 

6.  A.  stipulate,  Boivin  ;  Benth.  L  c.  92  ;  Bedd.  EL  Sylv.  t  55.— Syn. 
Acacia  stipulata,  DC. ;  W.  &  A.  Prodr.  274.  A,  Smithiana,  WalL  ;  A. 
Kangraensis,  Hort.  Sahar. ;  Mimosa  stipulacea,  Eoxb.  FL  Ind.  u.  549. 
Vera.  (K,  Oe,  Sirin,  shirsha,  Jcasir,  Pb. ;  Sir  an,  kaunjeria,  N.W.P. ; 
Pattia,  samsundra,  Oudh ;  Bummaizah,  Burm. 

A  large  tree,  branchlets,  petioles,  and  inflorescence  tomentose  or  pubes- 
cent. Stipules  large,  semi-cordate,  membranous,  deciduous.  Common 
petiole  6-12  in.  long,  with  a  large  gland  near  the  base ;  pinnae  6-15  pair, 
4-5  in.  long ;  leaflets  20-40  pair,  J-J  in.  long,  from  a  broad  base  oblong- 
linear,  the  middle  nerve  near  the  upper  edge,  acute,  pubescent.  Flowers 
yellowish,  inodorous,  J  in.  to  1  in.  long  to  extremity  of  filaments;  stamens 
slightly  tinged  with  red.  Calyx  and  corolla  pubescent ;  calyx  tubular, 
half  the  length  of  corolla,  or  somewhat  less.  Segments  of  corolla  ovate. 
Flower-heads  fasciculate  in  racemes,  on  peduncles  1  in.  long,  supported  by 
broad  bract-like  ovate  stipules,  deciduous,  and  covered  with  ferruginous 
tomentum.    Legumes  6  in.  long,  f  in.  broad,  with  8-12  seeds. 

South  India,  Ceylon,  Burma,  Bengal.  Oudh,  sub-Himalayan  tract  west  to 
the  Indus,  ascending  to  4000  ft.  Abundant  in  the  Kangra  valley,  overtopping 
the  coppice-wood  of  Querctis  annulata.  Young  leaves  Feb.-March ;  fl.  April- 
June  ;  pods  ripen  in  autumn. 

Attains  50  ft.  in  North  India,  trunk  not  very  straight,  dividing  into  large 
spreading  limbs,  which  support  a  broad  depressed  crown,  somewhat  resembling 
that  of  jPoinciana  regia.  Extremities  of  branchlets  velvety,  branches  fur- 
rowed. Bark  £  in.  thick,  dark  grey,  with  numerous  small  vertical  wrinkles, 
and  a  few  larger  horizontal  furrows  with  prominent  edges  extending  half-way 
round  the  trunk,  which  has  the  appearance  as  if  it  were  constricted  with  cords, 
smooth  pieces  flaking  off  between  the  furrows.  Sapwood  large,  white,  readily 
attacked:  by  insects ;  heartwood  reddish  brown.  Pores  large,  prominently 
marked  on  a  longitudinal  section  ;  weight  of  cub.  ft  48-56  lb.  Not  much 
valued  in  the  Paniab  Himalaya.  (The  wood  of  Bummaizah  from  Burma  is 
beautifully  mottled.)    The  branches  are  lopped  for  cattle-fodder. 

7.  A.  ainara,  Boivin ;  Benth.  L  o.  iii  90. — Syn.  Acacia  amara,  Willd. 
A.  Wightii,  Grab. ;  W.  &  A.  Prodr.  274.  Mimosa  amara,  Eoxb.  Cor. 
PL  t.  122 ;  FL  Ind.  iL  548.  M.  pulcheOa,  Eoxb.  ib.  Vein.  LuUei, 
lallye,  Dekkan. 

An  unarmed  tree ;  branchlets,  petioles,  and  inflorescence  downy,  with 
soft  yellowish  tomentum.  Common  petiole  2-4  in.  long,  pinnae  6-15  pair. 
A  circular  gland  on  the  petiole,  and  at  the  insertion  of  the  uppermost 
pair.  Leaflets  small,  numerous,  linear,  \  in.  long,  the  midrib  nearly  in 
the  middle  of  the  leaflet     Peduncles  fasciculate  in  the  axils  of  the  upper- 
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most  leaves  bearing  yellow  fragrant  flower-heads  of  12-20  sessile  pubes- 
cent flowers.  Corolla  three  times  the  length  of  calyx.  Pod  linear-oblong, 
with  waved  edges,  4-6  in.  long  and  1  in.  broad. 

South  India,  the  Dekkan,  and  near  Mundlaysir  (Mandleswar),  north  of  the  Ner- 
budda  river  (Jacquemont).  FL  April-June.  Bark  smooth,  greenish.  Skinner 
describes  it  as  follows :  "  The  wood  is  strong,  fibrous,  and  stiff,  close-grained, 
hard  and  durable,  of  a  dark-brown  colour,  superior  to  Sal  and  Teak  in  trans- 
verse strength  and  direct  cohesive  power.  Weight  70  lb.  per  cub.  ft.  seasoned, 
P.— 1284.  Used  for  beams  of  native  houses,  and  in  the  construction  of  carts ; 
the  wood  of  the  crooked  branches  is  used  for  ploughs/' 

11.  ACACIA,  Willd. 

Trees  or  shrubs  (the  Indian  species)  armed  with  prickles  or  stipular 
spines.  Flowers  small,  yellow  or  white,  in  globose  heads  or  cylindrical 
spikes,  with  numerous  scaly  palese  between  the  flowers.  Leaves  bipin- 
nate  (the  Indian  species).  Calyx  and  corolla  usually  4-5-merous ;  calyx 
campanulate  or  cup-shaped,  toothed  or  lobed.  Petals  valvate  in  bud,  more 
or  less  connate  or  cohering.  Stamens  indefinite,  free,  generally  very  nu- 
merous, not  exceeding  £  inch  in  length ;  anthers  minute.  Pod  dehiscent 
or  indehiscent,  seeds  compressed. 

Stipules  spinescent,  generally  straight,  more  or  less  connate 
at  base  ;  trees  or  shrubs,  not  climbing. 
Flowers  in  lax  spikes ;  pods  thin,  broadly  falcate        .  1.  A.  Latronum. 

Flowers  in  globose  heads ;  peduncles  axillary,  fasciculate. 

Bracts  at  the  base  of  flower-head 2.  A.  Farnesiana. 

Bracts  in  the  middle  of  peduncle. 
A  tree ;  pods  convex,  moniliform,  contracted  between 

seeds 8.  A.  arabica, 

A  shrub ;  pods  flat,  linear-oblong,  4  in.  broad  ;  flowers 

sweet-scented 4.  A.  Jaequemonti. 

A  shrub  or  small  tree ;  pods  flat,  linear,  \  in.  broad ; 

smell  of  flowers  unpleasant 5.  A.  eburnea. 

Flowers  in  globose  heads ;  peduncles  paniculate  6.  A.  tewcophlcea. 

Stipules  not  spinescent ;  two  or  three  infra-stipular,  generally 
recurved,  prickles  below  the  insertion  of  each  leaf;  flowers 
in  cylindrical  spikes*;  trees  or  shrubs,  not  climbing. 
Pods  indehiscent  or  imperfectly  dehiscent. 
Three  infra-stipular  prickles ;    common  petiole  1-2  in. 

long 7.  A.  rupedria. 

Two  infra-stipular  prickles  ;  common  petiole  1-2  in.  long      8.  A.  modeda. 
Two  infra-stipular  prickles  ;  common  petiole  3-6  in.  long. 
Leaflets  16-80  pair,  oblong-linear,  \  in.  long  .     9.  A.  ferrvginea. 

Leaflets  6-8  pair,  obovate  or  oblong,  1  in.  long     .        .  10.  A,  letUicutaris. 
Pods  two-valved,  dehiscent. 
Bark  dark-coloured :  petals  2-8  times  longer  than  calyx  .  11.  A.  CaUchu. 
Bark  white ;  petals  less  than  twice  the  length  of  calyx     .  12.  A.  Sumo. 
Stipules  not  spinescent,  prickles  not  infra-stipular,  but  scat- 
tered j  flowers  in  globose  heads ;  climbing  shrubs. 
Pods  thick,  fleshy,  imperfectly  dehiscent     .        .  .  18.  A.  concinna. 

Pods  thin,  flat,  dehiscent 

Leaflets  subfalcate,  subcoriaceous,  pale  or  rust-coloured 

beneath 14.  A.  coma. 

Leaflets  narrow-linear,  membranous,  not  pale  beneath  .  15.  A.  pennata. 

Several  Australian  species  of  this  genus  have  been  naturalised  on  the  Nilgiris, 
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and  elsewhere  in  India,  the  most  important  of  which  are :  A.  dealbata,  Link. ; 
Benth.  FL  Austr.  ii.  415.  The  Silver  Wattle;  N.S.  Wales,  Victoria,  and  Tas- 
mania ;  a  tree  spreading  rapidly  by  numberless  root-suckers,  with  grey  bipinnate 
hoary  leaves,  linear  leaflets,  and  small  yellow  flower-heads  in  axillary  and  ter- 
minal panicles.  A.  mclanoxylon,  Australian  Blackwood,  R.  Brown  ;  Benth.  1. 
c.  388  ;  N.S.  Wales,  Victoria,  Tasmania,  and  South  Australia ;  a  large  tree  with 
hard  and  durable  wood,  coriaceous  phyllodia  (vertically  dilated  leaf-stalks)  in- 
stead of  leaves,  except  on  young  trees  which  have  partially  bipinnate  leaves. 
Flowers  in  globose  compact  heads  on  short  axillary  racemes.  Sapwood  small) 
heartwood  dark  brown,  often  beautifully  feathered  and  mottled,  strong  and  tough, 
used  for  axe-handles,  other  implements,  and  cabinet-work. 

1.  A.  Latronum,  Willd. ;  Benth.  inLond.  Jour,  of  Bot  i.  (1842)506  ; 
W.  &  A.  Prodr.  273.— Syn.  Mimosa  Latronum,  Roxb.  FL  Ind.  ii  559. 

A  shrub  or  small  tree,  armed  with  numerous  stout  stipular  spines,  con- 
nate at  the  base,  generally  of  two  kinds,  the  smaller  £-1  in.  long,  the 
larger  2  in.  long,  conical,  ivory-white  and  hollow  inside.  Leaves  often 
fasciculate,  common  petiole  1-1 J  in.  long,  a  gland  on  the  naked  part ; 
pinnae  3-5  pair,  1  in.  long  or  less ;  leaflets  10-12  pair,  small,  linear,  glab- 
rous or  pubescent  Spikes  lax,  subsessile,  often  fasciculate,  1-1}  in.  long, 
flowers  white  at  first,  turning  yellow  afterwards,  fragrant.  Pods  thin, 
8ubcoriaceous,  dehiscent,  broadly  falcate,  1-1}  in.  long,  J-f  in.  broad, 
3-4-seeded. 

South  India,  Dekkan.  FL  Jan. -March.  Often  gregarious,  forms  formidable 
thorny  thickets.    Bark  dark  brown,  dotted  with  white. 

Madden,  h  c.  448,  speaks  of  a  "  very  beautiful  and  exceedingly  bushy  Acacia  " 
in  hot  valleys  of  East  Eamaon  (vern.  Bhes),  "  either  A .  dumosa  or  Latronum." 

2.  A.  Faraesiana,  Willd. ;  Bedd.  FL  Sylv.  t.  52.— Syn.  Mimosa  Far- 
nesiana,  Linn. ;  Roxb.  FL  Ind.  ii.  557.  Vachellia  Farnesiana,  W.  &  A. 
Prodr.  272.     Vern.  Vilayati  Wear,  vUdyati  babul,  Gu~kikar. 

A  thorny  shrub,  glabrous  or  pubescent,  armed  with  straight  stipular 
spines.  Common  petiole  1 J-2  in.  long,  pinnse  4-8  pair,  cup-shaped  glands 
below  the  lowest,  and  often  at  the  base  of  the  uppermost  pair ;  leaflets 
linear,  ciliate  or  nearly  glabrous,  10-20  pair.  Flowers  in  globose  heads, 
deep  yellow,  sweet-scented,  supported  by  broad  membranous  bracts  at  the 
base  of  the  head.  Peduncles  slender,  3-5,  fasciculate.  Calyx  5-toothed; 
corolla  tubular,  5-toothed.  Pod  2-3  in.  long,  glabrous,  with  elevated, 
nearly  parallel,  reticulate  lines,  turgid,  nearly  cylindrical,  scarcely  dehis- 
cent, filled  with  dry  spongy  tissue  and  a  double  row  of  seeds. 

Cultivated  all  over  India,  indigenous  in  America,  from  New  Orleans,  Texas, 
Mexico,  to  Buenos  Ayres  and  Chili  FL  Feb.,  March.  Exudes  gum,  which  is 
collected  in  Sindh. 

3.  A.  arabica,  Willi  ;  W.  &  A.  Prodr.  277 ;  Bedd.  FL  Sylv.  t  47.— 
Syn.  Mmo*a  arabica,  Lam. ;  Roxb.  Cor.  PL  1 149 ;  FL  Ind.  ii  557.  Vern. 
Kikar,  Pb. ;  Babbar,  Sindh ;  Babul,  babur,  K W.P.,  Central  India. 

A  tree,  with  thorny  branches.  Petioles,  peduncles,  and  branchlets  pu- 
bescent, leaves  glabrous.  Stipular  spines  spreading,  generally  straight* 
varying  in  length  £-2  in.  long,  smooth,  generally  whitish,  with  sharp,  often 
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shining  brown  points.  Pinnae  generally  3-6  pair ;  common  petiole  1-2  in. 
long,  cup-shaped  glands  at  the  base  of  the  lowest,  and  generally  also  of  the 
uppermost  pair;  leaflets  linear,  10-20  pair.  Peduncles  slender,  3-5,  fasci- 
culate, with  2  opposite  scaly  bracts  in  the  middle  of  the  peduncle .  Flowers 
golden  yellow,  in  globose  heads.  Corolla  oampanulate.  Pod  stalked,  com- 
pressed, 6  in.  long,  moniliform,  much  contracted  at  both  sutures  between 
the  seeds,  whitish-tomentose,  rarely  glabrous. 

Cultivated  or  self-sown  throughout  the  greater  part  of  India,  save  in  the  most 
humid  regions  on  the  coast,  and  in  the  extreme  North- West,  beyond  the  Jhelam, 
where  the  winter-frost  is  too  severe.  Stunted  trees  are  occasionally  found  as 
high  as  3000-4000  ft  in  the  North-West  Himalaya.  In  Sindh,  near  Delhi,  in 
the  Ghunna  forest  near  Bhartpur,  in  Guzerat,  ana  the  Eoruns  of  the  Northern 
Dekkan,  the  tree  forms  extensive  and  generally  pure  forests ;  the  pure  Babul 
forests  of  Lower  and  Middle  Sindh  cover  upwards  of  27,000  acres.  In  North 
Sindh,  Babul  trees  are  found  in  small  numbers  as  standards  over  underwood 
of  Tamarisk.  The  tree  is  probably  indigenous  in  Sindh,  and  perhaps  also  in 
the  Northern  Dekkan.  In  the  Panjab  it  is  not  indigenous.  Outside  India  it 
is  found  in  Africa,  Arabia  (A.  nilotica,  Del  Boiss.  FL  Or.  ii  635),  with  glabrous 
pods,  and  (cultivated)  in  Persia  and  Afghanistan.  The  tree  is  never  leafless ; 
the  young  foliage  comes  out  in  Feb.  and  ApriL    FL  July-Sept.  (Panjab). 

Attains  50-60  ft,  with  a  short,  not  very  straight  or  regularly  shaped  trunk  10- 
15  ft.  long,  and  5-6  ft.  girth,  attaining  10-12  ft.  under  favourable  conditions,  the 
largest  girth  recorded  being  16}  ft.  near  Multan  (EdgeworthJ.  Branches  spread- 
ing, forming  a  fine  broad  shady  crown.  Bark  thick,  dark  brown,  nearly  black, 
with  deep  narrow,  regular  longitudinal  fissures,  joined  by  short  cross-cracks. 
Inner  bark  reddish  brown,  very  fibrous.  The  sapwood  is  large,  and  generally 
occupies  the  fifth  or  sixth  part  of  the  radius  ;  it  is  whitish,  Coarse-grained,  and 
soft.  The  heartwood  is  pale  red,  nearly  colourless  when  fresh-cut,  but  on  expo- 
sure to  the  air  turns  red  or  dark  reddish  brown,  often  with  blackish  streaks. 
Pores  numerous,  uniformly  distributed,  generally  surrounded  by  a  small  rounded 
patch  of  lighter-coloured  tissue,  often  close  together  in  the  inner  belt  of  each 
annual  ring,  the  outer  belt  having  fewer  pores,  and  appearing  on  that  account  of 
a  darker  colour.  Medullary  rays  numerous  ;  on  a  longitudinal  section  the  pores 
and  the  shining  plates  or  bands  of  the  medullary  rays  are  very  prominent  The 
green  wood  weighs  between  69  and  72  lb.  (Stewart),  the  weight  of  seasoned  wood 
m  the  Panjab  is  48  (Stewart),  in  Gwalior  53.7  (Cunningham),  and  Skinner  gives 
the  average  (for  wood  from  South  India)  at  54  lb.  The  value  pf  P.  is  884  (Skin- 
ner) and  875,  extremes  743  and  1201  (Cunningham).  The  wood  is  tough  and 
close-grained,  very  durable  if  water-seasoned.  It  is  used  extensively  for  naves, 
spokes,  and  fellies  of  wheels,  for  well-curbs,  sugar-rollers,  oil-presses,  and  rice- 
pounders,  agricultural  implements,  mallets,  axe -handles,  ana  tent-pegs.  In 
Sindh  it  is  much  employed  in  boat-building,  particularly  fox  knees  and  crooked 
timbers.  For  construction  it  is  rarely  possible  to  get  pieces  sufficiently  long, 
but  in  Sindh  it  is  often  used  for  rafters.  It  is  also  used  for  railway-sleepers. 
It  is  an  excellent  fuel,  and  has  greater  heating  powers  than  either  Proscpis 
spicigera  or  the  Tamarisk. 

A  gum,  similar  to  gum-arabic,  exudes  in  large  quantities  from  wounds  in  the 
bark ;  it  is  collected  and  used  in  native  medicine,  by  dyers  and  cloth-printers, 
and  with  the  gum  of  other  trees  it  forms  part  of  the  East  Indian  gum-arabic. 
In  Sindh  and  Guzerat  much  Lakh  is  produced  on  the  tree,  particularly  on  the 
small  half-dry  branches.  When  once  the  insect  attacks  a  tree,  it  spreads 
rapidly,  killing  the  small  branches  as  it  proceeds,  and  it  is  said  that  it  would 
kill  the  tree  were  not  the  twigs  cut  off  with  the  Lakh.    Good  crops  of  Lath, 
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however,  occur  only  after  one  or  two  dry  years,  and  are  said  to  foretell  an  un- 
healthy season.  The  bark  is  used  for  tanning  and  dyeing,  and  a  decoction  of  it 
is  used  to  wash  the  hair.  It  is  a  powerful  astringent  (Pharm.  Ind.  77).  In 
times  of  scarcity  it  is  ground  and  mixed  with  flour.  The  bark  of  the  root  is 
much  used  in  the  preparation  of  native  spirits.  The  unripe  pod,  which  is  yery 
astringent,  makes  (with  an  iron-salt)  excellent  ink;  in  Africa  the  pods  are  used 
for  tanning.  Camels,  cattle,  goats,  and  sheep  delight  in  the  green  pods  with 
the  tender  shoots  and  leaves ;  and  to  obtain  the  pods  and  leaves,  the  trees  are 
often  extensively  lopped  and  mutilated. 

The  Eikar  has  been  cultivated  on  a  large  scale  in  the  plantations  of  the  Pan- 
jab  plains.  North-west  of  the  Sutlej  river,  however,  the  result  has  hitherto  been 
unsatisfactory.  With  sufficient  moisture  the  seed  springs  up  readily,  and  at  first 
the  growth  is  most  rapid  and  luxuriant  But  the  plants  are  mostly  cut  down  by 
the  frosts  of  December  and  January  ;  and  though  they  generally  shoot  up  again, 
the  fresh  shoots  are  cut  back  by  the  cold  of  successive  seasons,  and  young  trees  10- 
15  ft.  high  may  often  be  seen  killed  by  frost  to  the  root  The  end  is,  that  a  large 
proportion  of  trees  perish  ;  and  thus  it  has  come  to  pass,  that  in  many  places 
where  Sissoo  and  Kikar  had  been  sown  in  equal  proportions,  or  where  even 
a  larger  proportion  of  the  Acacia  had  been  sown,  the  result  has  been  a  forest 
almost  exclusively  composed  of  Sissoo.  There  are,  however,  numerous  excep- 
tions ;  successful  and  thriving  Eikar  plantations  are  in  existence  in  the  Northern 
Panjab,  between  the  Chenab  and  Jhelam  rivers,  and  self-sown  Kikar  springs  up 
abundantly  in  fields.  Young  Beech  and  silver  Fir  frequently  suffer  from  frost 
in  their  native  home  in  the  midst  of  self-sown  forests  of  their  own  kind.  The 
latest  experience  in  the  Panjab  seems  to  show  that  Kikar  interspersed  among 
other  trees  escaped  the  frost,  but  died  when  sown  by  itself  in  lines.  South- 
east of  the  Sutlej  river,  the  tree  suffers  less.  Besides  frost,  the  Kikar  in  its 
young  state  has  many  enemies.  The  roots  are  sweetish,  and  are  eaten  greedily 
by  rats ;  pigs  also  are  fond  of  them,  and  often  dig  up  young  plants ;  in  Sindh 
the  porcupine  gnaws  the  bark  round  the  base  of  the  trunk,  and  the  leaves  are 
often  eaten  by  insects.  Young  Kikar  sends  down  its  tap-root  much  deeper  than 
Sissoo  ;  in  older  trees,  however,  the  side-roots  develop  more  than  the  tap-root, 
and  old  Kikar  is  shallow-rooted  and  easily  blown  over.  The  rate  of  growth 
is  less  rapid  than  of  Sissoo,  but  more  rapid  than  of  Zizyphus  Jujubes  In  the 
Panjab  it  attains  a  girth  of  2\  ft  in  about  twelve,  and  of  5  ft  in  about  thirty 
years.  In  the  forests  of  Lower  and  Middle  Sindh  the  average  growth  has  been 
ascertained  to  I 


At  35  years  4  ft.  girth,  measured  4  ft.  from  the  ground. 

„    Do      „      0  „  „  „  „ 

These  are  averages  ;  under  favourable  circumstances  a  much  more  rapid  growth 
has  been  noticed.  Thus  at  Jacobabad  in  Sindh,  the  Kikar,  planted  when  the 
station  was  established  in  1844,  has  attained,  in  common  with  the  Sissoo  and 
other  trees,  in  less  than  thirty  years  50-60  ft.,  with  girths  of  6-8  ft 

The  Kikar  is  not  very  long-lived,  and  old  trees  are  generally  hollow.  It 
thrives  on  light  and  heavy  soils,  and  will  even  live  on  Kankar,  if  the  bed  is  not 
too  thick,  ft  demands  a  great  amount  of  light,  and  while  young  thrives  best 
on  a  loose  soil,  ploughed  or  otherwise,  where  the  air  has  free  access  to  the  roots. 
The  tree  coppices  fairly  well,  and  may  be  grown  from  cuttings.  It  forms  a  good 
hedge  when  trimmed.  Several  varieties  of  this  important  tree  have  been  de- 
scribed, the  most  important  is  var.  cupremformi*—*vem.  Kabuli-kikar,  kabuli- 
babbar,  hikari.  A  tall  broom-like  tree,  with  close  ascending  branches,  some- 
what like  a  Cypress,  common  in  parts  of  the  Panjab,  particularly  in  the  Jech 
Doab  between  Jhelam  and  Chenab,  near  the  station  of  Jhelam,  and  about  Jhang  ; 
also  found  in  Sindh,  Rajputana  {Bauli,  at  Nibahera),  near  Delhi,  and  in  tne 
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Dekkan.  (Ram  kanta,  ram  babul)  This  variety  is  easily  raised  from  seed, 
the  seedlings  allowing  at  once  their  peculiar  character ;  in  poor  soil  and  with 
little  moisture  it  is  as  hardy  as  the  orainary  kind,  but  its  growth  appears  to  be 
slower.  Trees  are  occasionally  found  with  the  branches  on  one  side  bent  over, 
while  those  on  the  other  are  erect  and  ascending.  Edgeworth  states  that 
near  Multan  the  cupressiform  variety  and  the  ordinary  form  may  at  times  be 
seen  on  the  same  tree. 

The  variety  called  spina  albida  is  probably  no  variety  at  all.  All  strong 
young  shoots  from  stumps  of  felled  trees,  or  from  a  browsed  or  mutilated  young 
tree,  or  luxuriantly  growing  young  plants,  have  generally  very  lone,  strong,  white 
spines,  and  this  has  probably  given  rise  to  the  idea  of  a  variety  with  white  spines. 

4.  A.  Jacquemonti,  Benth.  in  London  Joura.  of  Botany,  i  (1842)  499. 
— Vem.  Hanza,  Afg. ;  Kikar,  babul,  bamul,  babbil,  Pb. ;  Batabaidi, 
Guzerat 

A  small  bushy  shrub,  with  stiff  flexuose  smooth  brown  branches. 
Glabrous,  stipular  spines  straight,  1-1 J  in.  long,  ivory-white,  connate  at 
base.  Pinnae  generally  2-4  pair;  common  petiole  1-2  in.  long;  glands 
small  and  indistinct;  leaflets  5-10  pair,  oblong-linear,  somewhat  fleshy. 
Peduncles  fascicled,  5-10  from  each  axil,  with  2  opposite  scaly  bracts 
about  the  middle  of  the  peduncle.  Flowers  capitate,  yellow,  sweet- 
scented.  Legume  stipitate,  2-3  in.  long,  flat,  glabrous,  broad-linear,  £  in. 
broad. 

East  flank  of  Suliman  range,  ascending  to  2500,  and  at  times  to  3200  ft. 
Outer  Himalaya  near  the  Jhelam,  to  about  the  same  elevation.  Panjab  plains, 
Sindh,  banks  of  the  Nerbudda  (Jacquemont).  Common  in  ravines  and  dry 
water-courses  in  Raj pu tana  and  North  Guzerat  Fl.  Feb.-May.  Bark  dark-red 
brown,  rarely  cinereous,  somewhat  sulcate,  but  smooth  ana  never  speckled. 
The  bark  of  the  root  is  used  in  the  distillation  of  spirits  ;  the  branches  are  cut, 
and  leaves  thrashed  out  with  sticks  to  be  used  as  fodder. 

5.  A.  ebnrnea,  Willd. ;  W.  &  A.  Prodr.  276. — Syn.  Mimosa  eburnea, 
Roxb.  PL  Cor.  t.  199 ;  Fl.  Tnd.  il  558.     Vera.  Marmat,  Dekkan. 

A  large  shrub  or  small  tree.  Branchlets  hairy  or  glabrous,  armed  with 
straight  spines,  often  ivory-white,  and  1-2  in.  long.  PinnaB  2-4  pair ; 
common  petiole  £-1  in.  long,  with  a  large  cup-shaped  gland  at  the  inser- 
tion of  the  uppermost  pair,  and  often  another  gland  below  the  lowest  pair. 
Leaflets  6-8  pair,  small,  oblong ;  petioles  and  leaflets  often  ciliate  with 
long  hairs.  Peduncles  axillary,  solitary  or  several,  bearing  globose,  golden- 
yellow  flower-heads,  with  a  pair  of  membranous  bracts  below  the  middle. 
Corolla  tubulose ;  palese  cuneate,  ciliate.  Flowers  with  a  somewhat  un- 
pleasant smell.  Pods  generally  2-4  at  the  apex  of  the  peduncle,  from  one 
flower-head,  narrow-linear,  2-5  in.  long,  J  in.  broad,  slightly  contracted 
between  the  seeds.     Seeds  8-12. 

East  flank  of  Suliman  range,  ascending  to  3000  ft,  rarely  to  5000  ft,  rare  in 
the  Salt  range.  Outer  Himalaya,  as  far  east  as  Eamaon.  Rocky  beds  of  ravines 
in  Oudh  (R.  Th.)  Sindh,  Oujein,  the  Dekkan,  and  South  India.  Also  in 
Afghanistan,  and  at  Aden.  Generally  found  in  dry,  barren  places.  FL  Nov.- 
Jan. ;  fr.  May,  June.  Generally  a  shrub,  at  times  a  small  tree  14-15  ft.  high, 
with  erect  trunk,  stiff  divaricate,  scrubby  branches,  and  sparse  greyish  foliage. 
Bark  dark  grey  or  reddish  brown. 
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6.  A.  leucophlaaa,  Willd.—Tab.  XXVII.  — W.  &  A  Prodr.  277;  Bedd. 
FL  Sylv.  t.  48.— Syn.  Mimosa  leucophlcea,  Roxb.  Cor.  PL  t.  150 ;  FL 
Ind.  ii.  558.  Vern.  Beru,  raunj,  karir',  nimbar,  North  India ;  Ringa, 
rinj,  reunja,  rohani,  jhind,  C.P. ;  Arinj,  areinj  (Khejra  in  South  Meywar, 
near  Bassi  and  Sadri),  Bajputana ;  Raundra,  runjra,  Banswara  ;  Jhand, 
Jallander  Doab,  and  about  Delhi ;  Heimr,  South.  Mar.  country. 

A  thorny  tree,  branchlets,  petioles,  leaves,  and  branches  of  inflores- 
cence grey-tomentose.  Armed  with  strong,  straight  stipular  spines. 
Common  petiole  1-2 J  in.  long;  pinnae  5-12  pair;  small,  circular,  cup- 
shaped  glands  generally  at  the  insertion  of  each  pair.  Leaflets  12-30 
pair,  linear,  flowers  pale  yellow,  nearly  white,  in  globose  heads,  on 
short  peduncles,  arranged  in  large  terminal,  leafless  panicles ;  two  mem- 
branous bracts  on  the  peduncle.  Pods  linear,  4-6  in.  long,  J  in.  broad, 
solitary,  or  2-3  on  one  peduncle,  clothed  with  short  brown  tomentum. 
Seeds  8-12. 

Plains  of  the  Panjab  from  Lahore  to  Delhi  Siwalik  hills,  between  the  Jumna 
and  Ravi  Bandelkhand,  Bajputana,  the  Satpura  range,  Khandeish,  and  South 
India.  Ceylon,  Burma,  and  Java.  Young  leaves  in  April,  FL  Aug.-Nov., 
sometimes  as  early  as  May ;  fr.  Nov.-ApriL 

Attains  in  places  a  considerable  size,  6  ft.  girth,  with  a  crooked,  gnarled 
trunk.  Near  Amritsar  a  specimen  15  ft  girth,  and  80  ft.  high,  is  said  to  have 
been  found.  Trunk  generally  taller  than  that  of  A.  arabica,  branches  ascending, 
less  numerous.  On  the  dry  hills  of  Mairwara,  near  Todgarh  (normal  rainfall 
about  12  in.),  this  is  a  thorny  shrub  or  small  tree,  with  2-4  pair  of  pinna,  and 
8-10  pair  of  leaflets. 

Bark  thin,  cinereous,  yellowish,  or  light  brown,  with  few  deep  narrow,  longi- 
tudinal fissures,  and  short  shallow  cross-cracks,  smooth  between.  Inner  sub- 
stance dark  brown.  Sapwood  whitish,  open,  porous,  and  coarse-grained;  heart- 
wood  small,  reddish  or  dark  purple,  with  darker  wavy,  concentric  streaks, 
close-  and  fine-grained.  Seasons  well,  and  takes  a  fine  polish,  but  is  somewhat 
brittle.  Strong  and  tough,  but  often  eaten  by  insects.  Skinner  gives  the  weight 
of  seasoned  wood  55,  of  green  wood  62  lb.,  and  the  value  of  P.  860.  An  ex- 
cellent fuel  for  locomotives. 

The  bark  is  ground  and  mixed  with  flour  during  times  of  scarcity.  In  South 
India  the  bark  is  largely  used  in  the  preparationof  spirits  from  sugar  and  palm- 
juice,  and  it  is  added  on  account  of  tne  tannin  it  oontains,  in  order  to  precipi- 
tate the  albuminous  substances  of  the  juice.  The  right  of  collecting  the  bark  is 
often  farmed  out  By  steeping  the  bark  in  water  for  4-5  days,  and  beating  it, 
a  tough  fibre  is  made,  used  for  making  nets  and  coarse  cordage. 

Large  woody  excrescences  are  often  formed  on  the  branches,  somewhat  re- 
sembling those  of  Prosopi*  spicigera,  but  more  spongy  in  structure.  Young 
pods  are  used  as  vegetables,  and  the  seeds  are  ground  and  mixed  with  flour. 

7.  A.  rupestria,  Stocks;  Boissier  FL  Orient  ii  638.— Vern.  Kkor, 
Sindh ;  Kumfa,  Bajputana. 

A  small  thorny  tree,  6-12  ft  high,  branchlets  and  petioles  pubescent 
Armed  with  3  infra-stipular  prickles,  the  2  lateral  straight,  the  third 
recurved,  all  shining  brown,  compressed,  and  decurrent  Leaves  1-2  in. 
long;  pinnaa  3-5  pair;  petiole  armed  with  numerous  whitish  prickles, 
with  a  gland  below  the  lowest  pair,  and  between  the  end  pair  of  pinnae. 
Leaflets  grey,  linear,  ciliate.     Spikes  lax,  3-5  in.  long,  on  short  peduncles. 
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Flowers  fragrant.  Calyx  green,  teeth  short,  triangular,  corolla  and  fila- 
ments white.  Anthers  lemon-yellow.  Pod  thin,  flexible,  pubescent 
when  young,  brown  when  ripe,  sub-dehiscent,  thickened  at  the  edges, 
veined  on  the  surface,  linear-oblong,  3  in.  long,  £  in.  broad.  (The  speci- 
mens collected  in  Eajputana  are  without  prickles  on  the  petioles.) 

Dry  rocky  hills  of  Sindh,  Northern  Aravalli  hills,  near  Kiahengarh,  Todgarh, 
and  Bednor.  In  flower  and  fruit  in  Dec  1868  (D.B.)  Bark  smooth,  yellowish 
grey,  wood  light  yellow,  heavy  and  hard,  with  small  irregular  masses  of  black 
heartwood  in  the  centre.  Takes  a  beautiful  polish.  Used  for  weavers'  shuttles. 
Exudes  gum,  which  is  collected  in  Sindh,  and  sold  with  that  of  A.  arabica. 

Another  species,  with  3  infra-stipular  prickles  and  an  armed  petiole,  but 
with  a  short  broad  pod  2  in.  long,  is  A.  hamulosa,  Benth.  I.  c.  509.  Aden  and 
Arabia. 

8.  A.  modesta,*  Wall  PL  As.  rar.  t.  130 ;  Jacqu.  Voy.  Bot.  t.  56 ; 
Boissier  FL  Orient,  ii  638.— Syn.  A.  dumosa,  W.  &  A.  Prodr.  274. 
Mimosa  dumosa,  Roxb.  FL  Ind.  ii.  559,  and  probably  M.  obovata,  Roxb. 
ib.  561.     Vern.  Palosay  Afg. ;  Phala,  phaldi,  phtddhi,  Pb. 

A  thorny,  moderate-sized  tree,  rarely  unarmed,  with  grey  foliage. 
Glabrous,  a  few  scattered  hairs  on  petiole  and  peduncle.  Armed  with 
twin,  strong,  shining  dark-brown  conical  infra-stipular  prickles.  Leaves 
pale  grey  or  glaucous ;  pinnae  2-3  pair ;  leaflets  3-5  pair,  obliquely  oblong 
or  obovate.  Common  petiole  1-2  in.  long,  a  small  round  gland  below  the 
lowest  pair  of  pinnae.  Stipules  minute,  deciduous.  Flowers  white  or 
pale  yellow,  sweet-scented,  nearly  sessile,  in  lax,  cylindrical,  drooping 
spikes,  the  spikes  solitary  or  2-3  together,  1-2  in.  long,  on  slender  ped- 
uncles. Petals  connate  beyond  the  middle.  Pod  stalked,  flat,  indehis- 
cent,  linear-oblong,  2-3  in.  long,  £  in.  broad.     Seeds  3-5,  compressed. 

Trans-Indus,  in  places  abundant,  in  the  plains  and  on  the  east  flank  of  the 
Suliman  range,  ascending  to  4000,  and  at  times  to  4500  ft  Common  in  the 
Salt  range,  and  in  the  northern  part  of  the  Panjab  plains,  extending  to  Saharan- 
pur  and  Delhi.  Sub-Himalayan  tract  and  outer  hills  between  Indus  and  Sutlej, 
ascending  to  3000  ft  Afghanistan.  Leaves  change  in  March.  FL  March, 
April,  the  white  flower-spikes  contrasting  elegantly  with  the  delicate  green 
colour  of  the  young  foliage ;  but  the  flowers  fade  soon,  and  the  leaves  turn  into 
an  ash-grey  colour.    Fr.  autumn  ;  the  pods  remain  on  the  tree  for  months. 

25-30  ft  high,  trunk  short,  at  times  10-12  ft.  girth ;  branches  stiff,  divaricate, 
forming  a  bushy,  rounded  crown.  Branchlets  drooping.  Bark  rough,  with  a 
multitude  of  irregular  narrow  cracks.  Sapwood  large,  coarse-grained,  somewhat 
glossy  on  a  longitudinal  section.  Heartwood  dark  brown,  nearly  black,  close- 
grained,  compact  and  heavy.  Stewart  found  the  cub.  ft.  of  seasoned  wood  to 
weigh  53.4  to  56  lb.,  and  of  green  wood  69.5  to  76  lb.  Strong  and  durable,  prized 
for  cart-wheels,  sugar-cane  crushers,  ploughs,  teeth  of  harrows,  and  Persian 
water-wheels.  A  tasteless  gum  exudes  from  wounds  in  the  bark.  The  leaves 
and  fallen  blossoms  are  collected  for  cattle-fodder. 

The  tree  is  readily  raised  from  seed,  and  answers  admirably  for  hedges.  Its 
growth  is  slow,  much  slower  than  that  of  Sissoo  or  Eikar. 

9.  A,  ferruginoa,  DC. ;  Bedd.  FL  Sylv.  1 51 ;  W.  &  A.  Prodr.  273.— 

*  I  retain  Wallich's  as  the  safer  name,  being  supported  by  his  excellent  figure  and 
description,  for  the  identity  of  the  tree  with  A.  dumosa,  w.  &  A.,  might  possibly  be 
doubted. 
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Syn.  Mimosa  ferruginea,  Eoxb.  Fl.  Ind.  ii  561.     Vein.  Kaiger,  Panch 
Mehals. 

A  large  tree,  with  rough,  dark-coloured  bark;  glabrous,  armed  with 
twin,  short,  infra-stipular  prickles,  rarely  unarmed.  Common  petiole  3-6 
in.  long,  common  and  secondary  petioles  with  thickened  base;  glands 
small,  circular  or  linear  at  the  base  of  the  upper  pairs  of  pinnae,  and  1  be- 
low the  pinnae;  leaflets  oblong-linear,  grey  or  glaucous,  15-30  pair; 
pinnae  4-6  pair,  2-3  in.  long.  Flowers  pale  yellow,  in  lax,  axillary  spikes, 
4-5  in.  long,  the  spikes  often  numerous,  and  sub-paniculate  near  the  ends 
of  branches.  Calyx  about  £  the  length  of  corolla,  with  short  triangular 
teeth.  Pods  glabrous,  light  or  dark  brown,  3-4  in.  long,  flat,  thin,  inde- 
hiscent,  nearly  1  in.  broad. 

South  India,  the  Konkau,  Mundlaisir,  and  forests  of  the  Panch  Mehals  in 
Guzerat.  Fr.  Jan.,  Feb.  Bark  strongly  astringent,  used,  like  that  of  leuco- 
phloea,  in  the  distillation  of  arrack  (Bedd.)     Heartwood  reddish  brown. 

The  tree  in  the  Panch  Mehals  was  identified  by  Mr  Dalzell,  in  his  list  of  the 
P.M.  trees,  April  1863,  with  A.  Verek,  Guillemin  et  Perrotet,  FL  Senegambiae, 
t.  56,  a  tree,  which  forms  large  forests  north  of  the  Senegal  river,  extending  to 
the  edge  of  the  desert ;  is  also  found  in  Nubia  and  Kordofan,  and  yields 
some  of  the  best  kinds  of  gum-arabic.  But  A.  Verek  has  (generally}  a  third 
infra-stipular  prickle.  The  prickles  have  a  broad  decurrent  base,  and  the  leaves 
are  smaller  and  hairy. 

10.  A.  lenticularis,  Hamilton ;  Benth.  1.  c.  508. 

A  small  tree ;  perfectly  glabrous,  armed  with  twin  infra-stipular  prickles, 
or  unarmed ;  leaves  large  glaucous  ;  common  petiole  3-6  in.  long ;  pinnae 
2-3  pair ;  leaflets  6-8  pair,  about  1  in;  long,  obovate  or  oblong,  obtuse. 
Flowers  sessile,  in  axillary  spikes,  3-5  in.  long ;  corolla  more  than  twice 
the  length  of  calyx.  Legume  linear,  flat,  membranous,  indehiscent,  6-9 
in.  long,  1  in.  broad. 

Siwaliks  of  Kamaon,  Rajmahal  hills.  Reported  from  the  Central  Provinces, 
but  I  have  not  seen  specimens.  This  is  probably  "Kkyn"  of  Madden,  Journ. 
As.  Soc.  xvii.  I.  570,  "  an  armed  tree  with  the  blossoms  of  the  Khyr  and  the 
fruit  of  the  Siris;  wood  excellent    Forests  about  Burmdeo  and  PunagirL,, 

11.  A.  Catechu,  Willd. — Syn.  Mimosa  Catechu,  Linn.  SuppL  439; 
Roxb.  Cor.  PL  t  175.  M.  Sundra,  Roxb.  Let.  225.  Acacia  catechu^ 
aides,  Benth.  A.  Sundra,  DC.  ;  Benth.  L  c.  510.  A.  Sandra,  Bedd.  FL 
Sylv.  t.  50.     Vern.  Khair,  kheir,  Kher.     (Shaben,  Burm.) 

A  moderate-sized  tree,  with  thorny  branches  and  rough  dark-coloured 
bark.  Branchlets  and  petioles  generally  dark-brown  or  purple,  glabrous, 
shining ;  below  the  insertion  of  each  leaf  a  pair  of  compressed,  sharp, 
brown,  shining,  infra-stipular  prickles.  Common  petiole  3*4  in.  long, 
often  armed  with  scattered  prickles,  a  gland  below  the  lowest  pair  of 
pinnae,  and  at  the  insertion  of  the  3-4  uppermost  pairs.  Pinnae  10-20 
pair ;  leaflets  numerous,  linear,  imbricate,  glabrous  or  pubescent,  less  than 
£  in.  long,  generally  turning  brown  in  drying.  Spikes  lax,  axillary, 
cylindrical,  pedunculate,  2-4  in.  long,  solitary  or  fascicled,  flowers  pale 
yellow,  sessile.      Petals  linear,  connate  at  the  base,  2-3  times  longer 
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than  calyx.     Pods  stipitate,  thin,  brown,  shining,  2-3  in.  long,  J-f  in. 
broad,  seeds  3-10. 

Common  in  most  parts  of  India  and  Burma.  Apparently  not  indigenous  in 
Sindh,  but  common  in  the  Aravalli  hills,  and  in  the  sub-Himalayan  tract, 
extending  west  to  the  Indus,  and  ascending  to  3000  ft.  in  the  valleys.  Ceylon, 
and  Eastern  Africa.  Generally  gregarious  in  the  sub-Himalayan  tract,  on  islands, 
and  the  banks  of  rivers  near  their  entrance  into  the  plains.  FL  May-July ; 
fr.  autumn  ;  the  pods  remain  long  on  the  tree.  The  old  leaves  are  shed  in  Fe D.- 
March ;  the  new  foliage  appears  March- April 

30-40  ft.  high,  trunk  snort,  not  very  straight,  4-6  ft.  girth,  attaining  10  ft 
Branches  straggling,  thorny  ;  foliage  light,  feathery.  When  cut  or  lopped  it  is 
often  reduced  to  a  low-tangled  shrub,  with  long,  thorny  branches.  Bark  £-f  in. 
thick,  dark  grey,  or  greyish  brown,  in  old  trees  nearly  black,  rough  and  exfoli- 
ating in  long  narrow  strips  or  scales.  Inner  bark  reddish,  fibrous.  Sapwood 
large,  yellowish  white  ;  heartwood  dark  red,  extremely  hard,  annual  rings  in- 
distinct. Medullary  rays  numerous  ;  pores  uniformly  distributed,  each  sur- 
rounded by  a  patch  of  lighter-coloured  tissue.  Cunningham  determined  the 
weight  of  wood  grown  in  Qwalior  at  70.2  lb.,  the  value  of  P.  resulting  from  his 
experiments  is  779.  Of  wood  grown  in  the  Central  Provinces,  the  weight  is 
given  as  75.4  (R.  Th.),  (76.5  unseasoned),  and  79.2  (Centr.  Prov.  List).  These 
last  figures  are  high,  and  the  question  naturally  arises  whether  the  woods 
were  really  seasoned.  From  Burma  two  varieties  are  mentioned  in  my  list 
of  Burma  woods  (1862),  Nos.  29  and  30,  weighing  56  and  70  lb.  respectively. 
There  is  thus  still  some  uncertainty  regarding  the  weight  of  the  wood  of  this 
tree,  and  this  uncertainty  is  increased  by  the  confusion  which  has  hitherto 
existed  in  the  nomenclature  of  this  and  the  allied  species.  Skinner's  list  does 
not  contain  A.  Catechu,  but  he  describes  two  woods  which  he  calls  Acacia 
Suma  (Telia  Sundra,  Telugu),  weight  77,  P.  =801,  and  Acacia  Sundra  (Nulla 
Sundra,Tduga),  weight  81,  P. =915.  R.  Thompson  gives  the  weight  of  A. Sundra 
(from  the  Centr.  Prov.)  at  60  lb.  seasoned,  and  81  lb.  green.  I  do  not  venture 
to  decide  to  which  of  the  species  here  described  these  specimens  belonged.  The 
wood  seasons  well,  takes  a  fine  polish ;  the  sap  is  apt  to  be  eaten  by  insects  ;  the 
heartwood  is  exceedingly  durable,  even  more  so  than  Teak.  It  is  not  attacked 
by  white  ants,  and  not  touched  by  Teredo  navalis.  It  is  used  for  rice-pestles, 
sugar-cane  and  oil-seed  crushers,  cotton-rollers,  wheel-wright's  work,  ploughs, 
bows,  spear-  and  sword-handles.  In  Burma  it  is  preferred  to  all  other  woods 
for  house-posts.  In  North  India  it  is  considered  to  yield  the  best  charcoal  for 
blacksmith's  work.  The  bark  is  very  astringent,  rather  bitter,  in  places  used 
for  tanning.  The  most  valuable  product  of  the  tree,  however,  is  Catechu 
(Katha).  The  heartwood  is  cut  into  chips,  which  are  boiled  in  water  in 
earthen  pots,  the  red  solution  is  poured  off,  and  boiled  again  over  fresh  chips, 
and  after  this  has  been  repeated  several  times,  it  is  boiled  down  in  large  round 
flat  iron  bowls  to  the  thickness  of  a  black  paste,  which,  when  dry,  is  the  Cutch 
of  commerce,  a  heavy  compact  mass,  with  a  shining  dark-brown  or  black 
fracture.  In  this  manner  Cutch  is  manufactured  in  Pegu,  and  the  preparation 
of  it  in  India  is  similar.  Pale  Catechu  is  a  more  earthy  substance  of  dull  red- 
dish colour.  Madden  (1.  c  565)  describes  the  Katha  made  in  Kamaon  as  crys- 
tallising on  leaves  and  twigs  thrown  into  the  concentrated  liquor.  Cutch  or 
Catechu  is  a  most  valuable  article,  extensively  consumed  in  the  East  with  the 
Betel-leaf,  and  largely  exported  to  Europe  for  dyeing  and  tanning.  It  is  bitter 
and  very  astringent,  and  is  used  medicinally  (Pharm.  Ind.  62). 

12.  A.  Suma,  Kurz.  MSS.— Syn.  Mimosa  Suma,  Roxb.  Fl.  Ind.  il  563 ; 
DL  in  Herb.  Kew,  t  1867 ;  Acacia  Catechu,  Benth.  L  c.  510 ;  Bedd.  Fl. 
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Sylv.  t  49.     Vern.  Sai-kanta,  Beng. ;    Kumtia,  Pertabgarh;    Dhaida 
khejra  (white  Acacia),  Banswara.     Gforddo,  Mandevi ;  Son  kairi,  Dangs. 

A  large  tree  with  white  bark.  Branches  flexuose,  branchlete  and 
petioles  downy  with  whitish  or  grey  soft  pubescence.  Below  the  inser- 
tion of  each  leaf  a  pair  of  sharp  conical  infra-8tipular  prickles,  downy 
while  young,  brown  shining  afterwards.  Common  petiole  4-10  in.  long, 
unarmed,  a  large  cup-shaped  gland,  oval,  and  often  ^  in.  long  near  the 
base,  or  half-way  between  the  base  and  the  first  pair  of  pinnae;  smaller 
circular  glands  at  the  insertion  of  the  upper  3-10  pair;  pinnee  10-20  pair; 
leaflets  numerous,  linear,  £  in.  long,  imbricate  or  approximate,  pubescent 
and  ciHate,  grey  or  greyish  green  when  dry.  Flowers  pale  yellow,  sessile, 
in  lax,  axillary,  cylindrical,  pedunculate  spikes,  often  interrupted  at  the 
base.  Petals  more  or  less  cohering  beyond  the  middle,  less  than  twice 
the  length  of  calyx.  Peduncles  and  calyx  downy  with  soft  grey  pubes- 
cence. Spikes  2-4  in.  long,  generally  fasciculate,  and  paniculate  at  the 
ends  of  branches.    Pods  stdpitate,  thin,  2-4  in.  long. 

South  India  (common  in  Mysore,  between  Shemoga  and  Bangalur),  Bengal, 
Guzerat  extending  north  to  Banswara  and  Pertabgarn  (D.B.,  1870).  FL  May- 
Aug.  Large  conical  thorns  on  the  white  bark.  Heartwood  red,  catechu  made 
of  it    Bark  (in  Pertabgarh)  peeled  off  and  used  for  tanning. 

There  is  considerable  confusion  in  the  synonyms  of  these  two  species.  For 
the  first,  which  is  the  most  generally  distributed  Catechu-yielding  Acacia,  and 
is  readily  distinguished  by  the  dark-coloured  bark,  I  maintain  Willdenow's 
name,  Acacia  Catechu,  as  he  quotes  (iv.  1079),  t  175,  of  the  Corom.  Plants, 
and  I  unite  with  it  A.  catechuotdes,  Bentk,  which  does  not  appear  to  me  to  be 
specifically  distinct  For  the  second  species,  with  white-coloured  bark,  Mr 
Sulpiz  Eurz  has,  I  understand,  adopted  Roxburgh's  name  JSuma,  which  to  me 
also  seems  the  most  appropriate.  The  excellent  description  of  the  Flora  Lndica 
is  supported  by  the  admirable  manuscript-drawing  quoted  above.  This  species 
I  do  not  know  from  North  India.  Mi  K.  Thompson  notes,  besides  A.  Catechu, 
A.  Sundra,  from  Oudh  and  the  Central  Provinces ;  this  may  be  Suma,  but  un- 
fortunately I  have  not  seen  his  specimens.  I  do  not  venture  to  identify  Willde- 
now*s  A.  polyacaniha  with  Sumo,  nor  do  I  feel  sure  which  species  are  meant 
by  A.  Catechu  and  Sundra  of  Wight  and  Arnott's  Prodromus.  In  Beddome's 
FL  Sylv.  t  49,  A.  Catechu  (Suma)  is  said  to  have  a  dark-brown  bark,  but 
this  error  is  corrected  in  p.  xcv  of  the  Manual. 

13.  A.  concinna,  DC.  ;  W.  &  A.  Prodr.  277.— Syn.  Mimosa  concinna, 
Willd. ;  Roxb.  FL  Ind.  ii.  565.  Vera.  Ailah,  rassaul,  Oudh;  Ban-ritha 
(forest  soap-nut),  Beng. ;  Sikikdi,  sikekai,  Dekkan. 

A  large  climbing  and  prickly  shrub ;  branchlete,  petioles,  and  pedun- 
cles tomentose  or  pubescent,  and  armed  with  numerous  scattered  sharp 
recurved  prickles.  Common  petiole  3-4  in.  long,  with  a  gland  below 
the  first  pair  of  pinnae,  and  1  or  2  glands  at  the  insertion  of  the  upper- 
most pairs.  Pinna  4-6  pair ;  leaflets  12-20  pair,  linear,  from  a  rounded, 
unequal-sided  base,  £-£  in.  long,  glabrous  or  ciliate  when  full  grown. 
Stipules  large,  semicordate,  striate.  Flower-buds  purple  ;  flowers  yellow, 
in  globose  heads.  Calyx  and  corolla  thinly  membranous,  pubescent 
Ovary  pubescent  all  over,  or  with  a  few  isolated  hairs.  Flower-heads  on 
slender  peduncles  1-1 J  in.  long,  fasciculate,  forming  racemose  panicles  at 
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the  ends  of  branches.     Pods  thick,  fleshy,  imperfectly  dehiscent,  some- 
what contracted  between  seeds,  4-5  in.  long,  1  in.  broad. 

South  India,  Bengal,  Burma,  Indian  Archipelago.  Abundant  in  the  Oudh 
forests.  Fl.  March-July  ;  the  fr.  ripens  in  the  ensuing  cold  season.  The  pods 
(and  in  Oudh  the  pounded  leaves  also)  are  used  for  washing  the  hair.  The 
leaves  are  acid,  and  are  eaten. 

A.  rugate,  Ham. ;  Benth.  1.  c  514  (ovary  villose),  does  not  in  my  opinion 
differ  from  A.  concinna.  In  the  specimens  of  both  concinna  and  ruaata  ex- 
amined by  me,  the  ovaries  are  always  more  or  less  hairy,  and  this  is  the  main 
character  given.  I  follow  Wight  and  Arnott  in  maintaining  the  name  A.  con- 
cinna for  the  united  species. 

14.  A.  caBBia,  W.  &  A.  Prodr.  278. — Syn.  Mimosa  carna,  Linn. ; 
Boxb.  ii.  565.  Acacia  Intsia,  Willd. ;  W.  &  A.  Prodr.  1.  c  ;  Benth.  1.  c. 
515.     Vern.  Katrar,  Kamaon. 

A  large  climbing  and  prickly  shrub  ;  branchlets,  petioles,  and  pedun- 
cles pubescent,  and  armed  with  short,  conical,  sharp,  scattered  prickles. 
Branchlets  and  petioles  angled  and  sulcata  Common  petiole  3-12  in.  long, 
with  oblong,  raised  convex  glands,  one  above  its  base,  and  2  or  3  smaller 
glands  at  the  base  of  the  uppermost  pinnae ;  pinnae  4-15  pair ;  leaflets 
10-30  pair,  subcoriaceous,  pubescent,  shining  above,  pale  or  rust-coloured 
beneath,  subfalcate  or  from  an  oblique  base  linear-oblong,  acute.  Stipules 
deciduous,  linear  or  lanceolate,  striate.  Flower-buds  brown  or  greenish 
white;  flowers  pale  yellow,  in  globose  pedunculate  heads.  Peduncles 
fasciculate,  in  large  terminal  panicles.  Pods  thin,  flat,  dehiscent,  4-6 
in.  long,  1  in.  broad ;  rusty,  or  brown-tomentose  when  young,  glabrous 
afterwards. 

Common  in  most  parts  of  India  and  Burma.  In  the  sub-Himalayan  tract  to 
the  Chenab,  ascending  to  4000  ft.  in  Kamaon.  FL  April- Aug. ;  the  pods  ripen 
in  autumn. 

15.  A.  pennata,  Willd. ;  W.  &  A.  Prodr.  277.— Syn.  Mim.  pennata, 
Eoxb.  FL  Ind.  iL  565.     Vern.  Agla,  awal,  Kamaon. 

Differs  from  A.  coma  by  narrow  linear  leaflets,  not  pale  beneath,  a  large 
flat  raised  oval  gland  half- way  between  the  base  of  the  common  petiole 
and  the  first  pair  of  pinnae,  and  glabrous  pods. 

South  India,  Bengal,  Burma,  Indian  Archipelago.  Nepal,  Kamaon,  and  Oudh 
forests.    FL  June- Aug. 

Order  XXXII.   BOSACEJE. 

Herbs,  shrubs,  or  trees,  with  alternate,  rarely  opposite,  simple  or  com- 
pound, stipulate  leaves,  and  regular  flowers.  Calyx  superior  or  inferior, 
gamosepalous ;  lobes  5,  the  5th  next  the  axis,  imbricate  in  bud.  Disc 
annular,  or  lining  the  calyx-tube.  Petals  5,  rarely  none,  perigynous, 
often  orbicular  and  concave,  deciduous,  imbricate,  claws  short  or  none. 
Stamens  numerous,  rarely  1  or  few,  inserted  with  the  petals  or  on  the 
disc,  1-  to  multiseriate,  incurved  in  bud;  anthers  small,  usually  didy- 
mous.     Carpels  1  or  more,  free  or  connate,  or  adnate  to  the  calyx-tube ; 
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styles  as  many,  free  or  connate ;  ovules  1  or  2,  usually  collateral  in  each 
carpel,  rarely  more.  Fruit  various,  a  pome,  or  one  or  many  drupes 
achenes  or .  follicles,  rarely  a  berry  or  capsule.  Albumen  scanty  or  none ; 
cotyledons  plano-convex,  radicle  short — Gen.  PL  L  600 ;  Royle  UL  201 ; 
Wight  UL  L  199. 

Ripe  carpels  not  enclosed  within  the  calyx-tube. 
Carpel  1.     Fruit  a  drape. 
Style  terminal ;  drupe  with  a  hard,  bony  stone  1.  Parous. 

Style  basal ;  drupe  with  a  coriaceous  endocarp         .  .     2.  Prinskpia. 

Carpels  many,  fruit  of  many  small  drupes        .  .  .8.  Rubus. 

Ripe  carpels  enclosed  within  the  calyx-tube. 
Carpels  many,  1  pendulous  ovule  in  each.     Fruit  of  many  free 

achenes  enclosed  in  the  fleshy  calyx-tube  .  .     4.  Rosa. 

Carpels  1-5  ;  ovules  2  collateral  in  each  carpel ;  fruit  fleshy, 
1-  2-  or  5-celled. 
Fruit  2-5-celled  ;  cells  with  cartilaginous  walls  .     5.  Ptrus. 

Fruit  a  drupe,  with  1-5  included  stones        .  .  .6.  Crataegus. 

Fruit  a  drupe,  with  3-5  bony  half-exserted  stones     .  .     7.  Cotoneaster. 

Fruit  a  drupe,  including  a  5-celled,  dehiscent  capsule  with 

crastaceoiiB  valves  .  .  .8.  Strakyjcsia. 


L  P.  Amygdalus. 


1.  PBUlfuS,  Thm, 
Shrubs  or  trees  with  alternate,  simple,  glandular-serrate  leaves ;  petioles 
with  2  glands.  Flowers  white  or  red,  solitary,  corymbose  or  racemose. 
Calyx  deciduous.  Petals  5.  Stamens  15-39,  perigynous ;  filaments  free. 
Carpel  1 ;  style  terminal ;  ovules  2,  collateral,  pendulous.  Drupe  with 
an  indehiscent  or  2-valved,  1-seeded,  smooth  or  rugged  stone.  Seed 
pendulous ;  testa  membranous ;  albumen  scanty  or  none. 

Flowers  fasciculate,  umbellate,  or  solitary. 
Pericarp  tough,  dry,  fibrous  ;  flowers  before  the  leaves 
Pericarp  a  soft  fleshy  pulp. 
Flowers  solitary  or  twin,  appearing  before  or  with  the 
leaves. 
Leaves  oblong-lanceolate,  conduplicate  in  bud 
Leaves  cordate  or  ovate,  convolute  in  bud 
Leaves  ovate  or  ovate-lanceolate,  convolute  in  bud 
Flowers  fasciculate  or  umbellate,  appearing  after  the  leaves. 
.Calyx  turbinate ;  leaves  glabrous  . 
Calyx  long-tubular ;  leaves  white-tomentose  beneath 
Flowers  umbellate,  appearing  before  the  leaves 
Flowers  in  racemes  or  corymbs. 

Leaves  oblong  ;  flowers  in  long  drooping  racemes     . 
Leaves  ovate ;  flowers  in  pedunculate  corymbs 

1.  P.  Amygdalus,  Baillon  Histoire  des  plantes,  i  415.— Syn.  Amyg- 
dalus communis,  Linn. ;  Roxb.  FL  Ind.  ii.  500 ;  Boissier  FL  Orient,  ii. 
641.     The  AlmondJree.    Vera.  Baddm. 

A  moderate-sized,  deciduous,  glabrous  tree,  with  light-green  foliage, 
greyish  when  full  grown.  Leaves  oblong-lanceolate,  conduplicate  in  bud, 
serrulate ;  petiole  glandular,  as  long  as  the  greatest  width  of  leaf,  or  longer. 
Stipules  subulate,  fimbriate.  Flowers  white,  tinged  with  red,  appearing 
before  the  leaves,  on  short  peduncles,  twin  or  solitary,  from  scaly  buds 
on  last  year's  wood.  Calyx  campanulate.  Drupe  velvety,  pericarp  dry, 
separating  into  2  valves  when  ripe.     Stone  compressed,  with  shallow 


P.  persica. 
P.  armtniaca. 
P.  communis. 

P.  Ceramu. 
_.  P.  prostrate, 

7.  P.  Puddum, 

8.  P.  Padus. 

9.  P.  MahaUb. 
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wrinkles  and  minute  holes.     Cotyledons  large,  plano-convex,  filled  with 
oil ;  albumen  none. 

Cultivated  in  Afghanistan  and  Persia,  whence  large  quantities  of  (sweet  and 
some  bitter)  almonds  are  brought  to  India.  Also  in  Kashmir  and  the  plains  of 
the  Panjab.  Indigenous  on  the  Anti-Lebanon,  in  Kurdistan,  the  Caucasus  (doubt- 
fully), and  in  Turkestan.  Naturalised  in  Greece  and  North  Africa.  Hardy  in 
England,  where  it  flowers  in  February.  In  the  Panjab  the  fruit  is  scanty,  and 
not  good.    The  Almond  was  known  to  Theophrastus  and  other  classical  writers. 

2.  P.  persica,  Benth.  &  Hook.  fiL — Syn.  Amygdalus  Persica,  Linn. ; 
Roxb.  FL  Ind.  ii.  500.  Persica  vulgaris,  Mill;  Boissier  FL  Orient  ii. 
640.  The  Peach  with  velvety,  and  Nectarine  with  smooth  fruit — Vern. 
Gkwareshtdi,  Afg. ;  Aru,  aor,  chinannu,  beinni,  beimu,  Pb. ;  Aru,  N.  W.P. 

A  moderate-sized,  deciduous  tree,  with  dark-green  foliage ;  glabrous. 
Leaves  oblong-lanceolate,  conduplicate  in  bud,  serrate,  petiole  with  2-4 
glands,  or  without  glands,  shorter  than  greatest  width  of  leaf;  stipules 
subulate,  fimbriate.  Flowers  rose-coloured,  appearing  before  or  with  the 
leaves,  sessile,  from  scaly  buds  on  last  year's  wood.  Calyx  campanulate. 
Drupe  downy  or  smooth,  with  a  tender  succulent  sapid  pericarp,  the  stone 
deep  and  irregularly  furrowed.  Cotyledons  large,  plano-convex,  filled 
with  oil ;  albumen  none. 

Commonly  cultivated  in  the  Himalaya  from  the  Indus  to  Sikkim,  also  Trans- 
Indus,  in  the  plains  of  the  Panjab,  the  Dekkan,  in  Afghanistan,  Western  Asia, 
Europe,  and  China.  It  is  certainlv  naturalised  in  the  N.W.  Himalaya,  and  is 
often  found  apparently  wild.  In  the  same  way  it  has  been  found  in  North  Persia 
and  in  Transcaucasia,  but  it  seems  more  probable  that  the  peach-tree  is  origin- 
ally indigenous  in  China,  where  its  cultivation  has  been  traced  back  to  the  tenth 
century  B.C.  Into  South  Europe  it  was  introduced  from  Persia  about  the  com- 
mencement of  the  Christian  era.  Hardy  in  England.  In  the  N.W.  Himalaya 
it  is  grown  at  different  elevations,  in  Kunawar  up  toA10,000,  and  in  Lahoul  to 
9000  ft  FL,  according  to  elevation,  between  January  and  May,  the  fruit  ripen- 
mgbetween  May  and  October.    The  foliage  turns  red  before  it  is  shed. 

The  tree  is  grown  for  its  fruit,  which  is  an  important  article  of  food.  The 
blossom  is  apt  to  be  killed  by  frost,  and  a  small  green  beetle  at  times  strips  the 
tree  of  its  leaves.  The  wood  of  trees  past  bearing  is  used  for  building  and  other 
work ;  the  heartwood  is  brown,  compact,  even-grained,  and  smooth  to  work. 

3.  P.  armeniaca,  Linn. ;  Roxb.  FL  Ind.  ii.  501. — Syn.  Armeniaca 
vulgaris,  Lam. ;  Boissier  FL  Orient,  il  652.  The  Apricot.  Vern.  Har% 
garddlu,  jalddrUy  shiran,  cheroli,  cherJcwh,  serkuji,  shdri,  Pb.  hills;  Iser, 
Kashmir ;  Zardalu,  Pb.  plains ;  Chudri9  zardalu,  N.  W.P.  Himalaya. 

A  moderate-sized,  deciduous  tree.  Nearly  glabrous,  petioles  of  young 
leaves  pubescent  Leaves  convolute  in  bud,  broadly  ovate,  nearly  as 
broad  as  long,  acuminate,  crenate ;  petiole  glandular,  half  the  length  of 
leaf;  stipules  lanceolate.  Flowers  pinkish  white,  solitary  or  fasciculate, 
appearing  before  or  with  the  leaves  from  scaly  buds  on  the  previous  year's 
wood ;  peduncles  generally  short,  included  in  buds.  Calyx  campanulate. 
Drupe  downy  or  smooth,  with  a  tender,  succulent,  sapid  pericarp,  the 
stone  smooth,  with  a  thickened  sulcate  margin. 

Commonly  cultivated  between  Indus  and  Sarda,  in  the  N.W.  Himalaya,  in  the 
plains  of  the  Panjab,  in  Afghanistan,  Western  and  Central  Asia,  Europe,  and 
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China.  Hardy  in  England.  In  the  Himalaya  the  fruit  ripens  well  up  to  10,000 
ft.,  but  it  is  best  between  6000  and  9000  ft  In  West  Tibet  the  tree  is  cultivated 
as  high  as  12,000  ft. :  at  that  elevation,  however,  the  fruit  seldom  ripens  properly. 
Believed  to  be  indigenous  in  the  Caucasian  region,  and  to  have  been  introduced 
into  Europe  about  the  same  time  as  the  Peach-tree.  Often  found  seemingly 
wild  in  the  N.W.  Himalaya.  FL  Jan.-May,  according  to  elevation,  the  fruit 
ripens  between  June  and  Sept  The  foliage  turns  yellow  in  August,  and  be- 
comes red  before  falling. 

Attains  30-35  ft.  and  5-6  ft  girth  ;  crown  close,  spreading,  rounded.  In  the 
N.W.  Himalaya  the  dried  apricots  form  a  considerable  portion  of  the  food  of 
the  people,  particularly  during  autumn  and  winter.  In  the  apricot  districts — 
for  instance,  on  the  Sutlej,  Tonse,  and  Jumna — the  roofs  of  all  houses  are  covered 
with  the  yellow  fruit  in  the  season,  spread  out  to  dry.  The  dried  fruit  is  an 
important  article  of  trade,  and  is  imported  into  the  plains  from  the  hills,  and 
from  Afghanistan.  Oil  is  extracted  from  the  kernels,  which  is  burnt,  used  in 
cooking,  and  for  the  hair.  The  heartwood  of  the  apricot  is  reddish,  and  is  much 
used  for  various  ordinary  purposes.  P.  dasycarpa,  Ehrh.,  the  Black  Apricot, 
a  variety  with  dark  purple  velvety  fruit,  is  cultivated  in  Kashmir,  Afghanistan, 
Beluchistan,  and  in  Europe. 

4.  P.  communis,  Hudson ;  Hook.  Stud.  FL  106. — Vern.  Alucha,  olchi, 
er,  aor,  garddlu,  Pb. 

A  shrub  or  moderate-sized  tree,  unarmed  or  spinescent ;  extremities 
pubescent.  Leaves  convolute  in  bud,  ovate,  or  ovate-lanceolate,  serrate, 
more  or  less  pubescent  along  the  nerves  beneath ;  petioles  shorter  than 
greatest  breadth  of  leaf.  Stipules  linear,  fimbriate.  Flowers  on  slender 
pedicels,  3  or  4  times  the  length  of  calyx-tube,  from  lateral  often  leaf-bear- 
ing buds.  Pedicels  solitary  or  in  pairs,  buds  often  approximate.  Drupe 
globose  or  oblong. 

I  follow  Bentham  (Handbook  of  the  Brit.  Flora,  i.  236)  and  Hooker  in  unit- 
ing the  Sloe,  the  different  kinds  of  plums,  damsons,  and  prunes  under  one 
species.    The  principal  sub-species  are  the  following  : — 
a.  P.  spino$a,  Linn. ;  Boissier  L  c.  650. — Sloe,  black-thorn.    A  shrub  with 
divaricate  spinescent  branches,  bark  black ;  pedicels  solitary  or  in  pairs, 
glabrous  ;   drupes  erect,  small,  globose  or  sub-globose.     Europe,  North 
Africa, 
o.  P.  insititia,  Linn. ;  Boissier  L  c  651. — BuUace.    A  shrub  with  straight 
branches,  sometimes  spinescent,  branchlets  velvety ;  leaves  pubescent  be- 
neath ;  pedicels  in  pairs,  downy ;  drupes  middle-sized,  globose,  f-1  in.  diam., 
drooping.    Europe,  North  Africa. 
c.  P.  aomestica,  Linn. ;  Boissier  L  c  652. — Plum,  prune.    A  tree,  unarmed, 
branchlets  glabrous ;  pedicels  in  pairs,  pubescent ;  drupes  large,  oblong, 

cL  P.  divaricata,  Ledebour ;  Boissier  1.  c.  651. — Syn.  P.  cerarifera,  Ehrh.  ? 
A  small  tree,  unarmed,  rarely  spinescent,  branchlets  glabrous,  pedicels 
solitary  ;  leaves  whitish-villous  beneath  at  the  nerves  or  at  the  midrib 
only ;  drupe  yellow,  globose,  or  ovoid.    Macedonia,  Caucasus,  North  Persia. 

I  do  not  venture  to  decide  to  which  sub-species  the  Kashmir  plum  belongs. 
The  drupe  is  nodding,  globose  or  ovoid?  }  in.  long ;  the  branchlets  are  glabrous, 
the  leaves  woolly  beneath,  with  long  hairs  half-way  up  the  midrib ;  the  pedicels 
are  solitary  or  m  pairs  from  one  bud,  but  appear  fasciculate  because  several 
flower-bearing  buds  (shortened  branchlets)  are  often  approximate.  It  is  cultivated 
for  its  fruit,  which  is  very  palatable,  in  Kashmir  at  5000-7000  ft.,  at  places  in 
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the  Panjab  plains,  and  in  Afghanistan,  The  wood  is  light  or  dark  reddish- 
brown,  smooth  to  work.  In  Kashmir  the  skeleton  of  the  so-called  Papier-mache1 
boxes  is  made  of  it.  About  Almora  two  kinds  of  plum  are  cultivated,  one  a 
dark-blue  damson  {Bhotiya  badam)y  ripens  in  July,  the  other  (Ladakh)  orange- 
red,  much  larger,  and  ripens  in  June  (Madden  As.  Soc.  Jour.  xvii.  pt.  I.  445). 

The  cultivation  of  plums  and  prunes  in  Europe  is  very  old,  probably  as  old 
as  that  of  pears  and  apples.  Plinius  mentions  a  large  number  of  varieties  (in- 
eens  turba  prunorum).  Some  of  the  better  kinds,  however  {damascena)y  were 
brought  from  Syria. 

5.  P.  Oerasus,  Linn. ;  Hook.  Stud.  Flora  107.  Cherry. — Vern.  Gilds, 
olcJii,  krv&bal,  Pb.  Him. 

An  unarmed  shrub,  or  moderate-sized  tree ;  glabrous  or  nearly  so. 
Leaves  conduplicate  in  bud,  elliptic  or  obovate,  abruptly  acuminate,  irregu- 
larly crenate-serrate ;  petiole  less  than  the  breadth  of  lea£  2  glands  on 
the  edge  of  leaf  near  base,  or  on  the  petiole ;  stipules  linear  or  subulate, 
fimbriate.  Flowers  white,  on  long  slender  peduncles  in  fascicles  of  2-5, 
from  lateral  generally  leaf-bearing  buds.  Calyx  turbinate,  lobes  obtuse. 
Drupe  smooth,  sweet  or  acid,  with  a  polished  round  stone. 

I  follow  Bentham  L  c  237,  and  Hooker,  in  classing  the  sweet  and  acid  Cher- 
ries as  one  species.  The  following  are  commonly  accepted  as  the  distinctive 
characters  of  the  two  sub-species. 

Ow  P.  Avium,  linn.;  Boissier  Fl.  Orient,  ii.  649.  A  tree,  without  root-suckers; 
leaves  flaccid,  drooping,  hairy  beneath,  petiole  with  2  glands.  Flower-bearing 
buds  leafless,  peduncles  drooping ;  calyx-tube  contracted  at  the  mouth,  lobes 
entire,  subacute  ;  fruit  sweet    Indigenous  in  Europe  and  North  Africa. 

6.  P.  Cerasus,  Linn. — Syn.  Cercuus  caproniana,  DC;  Boissier  1.  c  649.  A 
shrub,  or  small  tree,  numerous  suckers  from  the  root ;  leaves  subcoriaceous, 
firm,  shining,  erect,  no  elands  on  petiole.  Flower-bearing  buds  leaf-bearing, 
peduncles  stiff ;  calyx-tube  not  contracted  at  the  mouth,  lobes  serrate,  obtuse. 
Fruit  acid,  naturalised  in  Europe,  indigenous  in  Western  Asia.  It  must  have 
been  a  variety  of  the  acid  cherry  which  was  introduced  to  Borne  by  Lucullus. 
Sweet  cherries  were  cultivated  in  Italy  before  his  time. 

Several  varieties  of  cherries  are  cultivated  in  Kashmir,  Bussahir,  and  else- 
where in  the  North-West  Himalaya,  generally  between  5000  and  8000  ft. ;  some 
are  also  found  in  a  seemingly  wild  state.  Fl.  April-May.  In  Kashmir  the  fruit 
ripens  in  June.  A  moderate-sized  tree,  with  short  trunk,  and  a  rounded  dark- 
green  crown.    The  bark  flakes  off  in  horizontal  belts. 

6.  P.  prostrata,  Labillardiere ;  Sibth.  Fl.  Grseca  t  478.— Vern.  Tdra, 
ter,  talle,  Pb.,  Him. 

A  small  scraggy  shrub,  5-6  ft.  high ;  branchlets  hoary.  Leaves  ovate  or 
oblong,  sharp-serrate,  narrowed  into  short  petiole,  glabrous  above,  densely 
clothed  with  white  woolly  tomentum  beneath  ;  petiole  without  glands. 
Flowers  red,  on  short  peduncles,  appearing  with  the  leaves,  generally 
twin  from  lateral  buds.  Calyx-tube  cylindrical,  pubescent  or  glabrous 
outside,  teeth  short,  obtuse,  hairy  inside.  Fruit  ovoid  or  subglobose,  £  in. 
long,  reddish  purple  when  ripe,  with  scanty  pulp. 

North  Afghanistan  frequent  between  11,000  and  12,000  ft.  Common  in  the 
arid  parts  of  the  North-West  Himalaya.  Kashmir  (5000-7000  ft.),  Chenab 
(7500-8500  ft),  Lahoul  (10,000  ft),  Ravi,  rare  (7500-8500  ft),  Sutlej  (8000  ft). 

N 
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Also  in  Persia,  on  the  Caucasus,  Taurus,  in  Asia  Minor,  Syria,  Crete,  Greece, 
Sardinia,  Spain,  and  Algeria.  Fl.  Apr.  Hardy  in  England.  In  dry  rocky  places, 
with  stiff,  divaricate,  often  procumbent  branches.  Bark  reddish  brown  or  black- 
ish, longitudinally  rugose,  a  smooth  white  pellicle  peeling  off.  The  fruit  is  eaten. 
This  sp.  might  be  identified  with  P,  Gerasus  Wriffithii,  Boiss.  Fl.  Or.  ii.  648, 
but  the  characters  separating  Griffitkii  from  prostrata,  solitary  flowers  and 
glabrous  calyx-tube  in  the  latter,  do  not  seem  to  be  constant. 

7.  P.  Puddum,  Roxb.  MSS.— Syn.  P.  sylvatica,  Roxb.  FL  Ind.  ii.  501 ; 
Cerasua  Puddum,  WalL  PL  As.  rar.  t.  143.  Sans.  Padmaksh.  Vera. 
Chamidri,  amalgicch,  pdja,  pajja,  Pb. ;  Paddam,  padm,  pay  a,  N.W.P. 

A  handsome  moderate-sized  tree,  with  glossy  green  leaves;  nearly 
glabrous.  Leaves  ovate,  long-acuminate,  sharply  and  often  duplicate- 
serrate,  3-5  in.  long,  petioles  £  in.,  with  24  large  glands  near  base  of  leaf. 
Stipules  palmately  3-5-fid,  the  divisions  lanceolate,  glandular-fimbriate. 
Flowers  white  or  pink,  appearing  before  the  leaves,  on  slender  pedicels  as 
long  as  flowers,  or  somewhat  longer,  often  branched,  in  umbellate  fascicles 
crowded  near  the  ends  of  branches.  Calyx  turbinate,  with  ovate  acute 
lobes.  Stigma  stellate,  3-lobed.  Fruit  in  pendulous  clusters,  yellow  and 
red,  ovoid  or  globose,  £-§  in.  long,  acid,  and  somewhat  astringent  when 
ripe  ;  kernel  ovoid,  rugose  and  furrowed. 

Wild,  and  frequently  cultivated  in  the  Himalaya  and  the  Doons,  from  the 
Indus  to  Sikkim,  generally  at  elevations  between  2500  and  7000  ft.  Kasia 
hills.  FLApr.-May,  sometimes  in  autumn.  Madden  states  (Bhimtal  in  Kamaon), 
"  The  flowers  appear  in  Oct-Nov.,  and  are  soon  succeeded  by  the  leaves.  In 
January  the  leaves  are  beset  by  myriads  of  aphides,  which  distil  great  quantities 
of  honevdew*  over  them;"  and  adds  that  the  tree  is  evergreen  at  Almora,  and 
ripens  its  fruit  in  spring.  Trunk  short,  4-5  ft.  girth.  Bark  brownish  grey, 
smooth,  peeling  off  in  flakes.  Wood  reddish  brown,  hard,  strong,  and  durable, 
used  for  walking-sticks  and  bludgeons.  Fruit  acid  and  astringent,  not  much 
eaten  or  valued. 

P.  Pseudocerasus,  LindL,  China,  Japan,  is  nearly  related  to  (7.  Puddum.  Two 
other  species  belonging  to  the  same  group  as  the  Cherry  and  Puddum  are  found 
in  the  North-West  Himalaya.  1.  P.  humilis,  Bunge,  called  Pels,  she,  bunarala, 
rapori,  taUe,  in  the  Panjab  Himalaya,  is  a  small  glabrous  shrub,  with  brownish- 
grey  bark,  ovate-lanceolate,  coriaceous,  deep-  and  sharp-serrate  leaves,  fimbriate, 
and  often  bifid  stipules,  which  is  found  between  7000  and  12,000  ft.  in  the  more 
arid  parts  of  the  North-West  Himalaya,  from  the  Chenab  to  the  Jumna,  also  in 
North  China,  and  is  supposed  to  be  the  wild  form  of  Prunus  japonica,  Thunb., 
several  varieties  of  which  are  cultivated  in  Japan  on  account  of  their  beautiful 
white  or  pink,  often  double,  blossoms.  2.  P.  tomertfosa,  WalL,  found  in  Kash- 
mir by  T.  Thomson,  between  5000  and  6000  ft,  is  remarkable  on  account  of  its 
softly-tomentose,  ovate  leaves,  and  an  ovoid,  acuminate,  nearly  sessile  fruit  It 
is  similar  to  P.  tomentosa,  Thunb.,  a  shrub  or  small  tree,  wild  in  North  China, 
and  cultivated  in  gardens  in  Japan,  with  sessile  scarlet  fruit ;  valued  in  Japan 
as  a  remedy  against  dysentery  (Sieb.  Zucc  FL  Jap.  p.  53  t  22). 

8.  P.  Padus,  Linn.;  Hook.  Stud.  FL  107.— Syn.  Cerasus  Padus,  Bois- 
sier  FL  Orient,  ii.  650.  Cerasus  carnuta,  WalL ;  Eoyle  HL  t  38,  f.  2. 
Bird  Cherry.  Vern.  Paras,  kdlakdi,  gidar-dak,  barif  zum,  zam,  zambu, 
jamuy  jamuiy  chuU,  dudla,  Jcrvn,  Pb. ;  Jdmana,  Kamaon. 

*  The  honeydew  is  possibly  a  secretion  of  the  leaves,  which  attracts  the  aphides. 
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Nearly  glabrous ;  young  branchlets,  inflorescence,  and  axils  of  nerves  on 
the  underside  of  leaves  pubescent.  Leaves  conduplicate  in  bud,  oblong 
or  obovate,  greatest  width  generally  above  the  middle,  acuminate,  serrate, 
slightly  cordate  at  the  base ;  stipules  linear,  early  deciduous.  Flowers 
white  in  lax  racemes,  appearing  after  the  leaves,  3-8  in.  long  at  the  end 
of  short  lateral,  often  leaf-bearing  branches.  Bracts  linear,  caducous. 
Stamens  25-30.  Drupe  globose,  £  in.  long,  red  first,  then  dark  purple  or 
nearly  black. 

Himalaya,  between  4000  and  10,000  ft.,  at  times  ascending  to  12,000  ft.,  from 
the  Indus  to  Sikkim.  Occasionally  planted.  A  widely-spread  tree,  from  North 
and  Central  Europe  through  Siberia  to  Amur  land  and  Kamtchatka.  Cau- 
casus and  Western  Asia.  Deciduous,  the  mature  foliage  dark  green,  turning 
red  before  its  fall,  generally  in  autumn,  sometimes  as  early  as  June.  FL  April- 
June  to  Sept.    Fr.  usually  ripens  July-Oct.,  remains  long  hanging  on  the  tree. 

Usually  found  in  mixed. forests;  thrives  best  in  moist  places,  where  it  attains 
50  to  60  ft,  with  a  girth  of  5-6  ft.  Bark  J  in.  thick,  brown  or  purple,  fairly 
smooth,  a  scurfy  tuberculate  grey  pellicle  peeling  off.  Wood  brownish  white, 
close-  and  even-grained,  takes  a  fine  polish.  In  France  it  is  occasionally  used  by 
cabinet-makers.  The  fruit  is  sour,  with  a  slight  mawkish  astringent  flavour,  but 
is  much  eaten  by  the  hill  people.  In  Sweden  and  Lapland,  and  some  parts  of 
Russia,  the  bruised  fruit  is  fermented,  and  a  spirit  distilled  from  it.  The  unripe 
fruit  of  this  species  is  often  attacked  by  an  insect,  and  then  swells  out  into  a 
curved  horn-like  excrescence  ;  hence  Wallich's  name  of  P.  cornuta.  Similar 
excrescences  are  often  found  on  Plum-trees  in  Europe,  particularly  on  prunes 
{Zwetschen)  in  Germany.    The  leaves  are  considered  excellent  cattle-fodder. 

A  small  tree,  resembling  P.  Padus,  with  coriaceous,  oblong-lanceolate  leaves, 
and  numerous  short  lateral  racemes,  2-4  in.  long,  and  10-20,  generally  16 
stamens,  is  P.  capricida,  WalL,  in  the  Himalaya,  between  6500  and  8000  ft., 
from  the  Jumna  to  Bhutan,  and  in  the  Kasia  hills. 

9.  P.  Mahaleb,  Linn. — Syn.  Cerasus  Mahaleb,  Boissier  FL  Orient. 
ii.  649.     French,  Bois  de  Ste-Lucie.     German,  Weichsel  Kirsche. 

A  small  deciduous,  glabrous  tree.  Leaves  ovate,  obtusely  serrate ; 
petioles  £  or  £  the  length  of  leal  Flowers  fragrant,  on  lateral,  peduncu- 
late, corymbose  racemes  on  the  previous  year's  wood,  lower  pedicels  1  in. 
long  and  longer.     Drupes  oyoid,  compressed,  J  in.  long. 

Cultivated  at  Kelat  in  Beluchistan  (Stocks).  Wild'in  Western  Asia,  on  the 
Caucasus.  Wild  or  naturalised  in  South  and  Central  Europe.  The  scented 
kernels  are  sold  as  medicinal  in  the  bazaars  of  Sindh  and  South  India.  (On 
the  Rhine,  as  far  north  as  Altenahr  and  the  Drachenfels.)  The  wood  of  the 
European  tree  is  prized  on  account  of  its  fragrance,  hardness,  and  the  fine  polish 
it  takes.  Tobacco-pipe  tubes  and  snuff-boxes  are  made  of  it  It  is  believed 
that  this  tree  was  introduced  from  the  East  into  Europe  simultaneously  with  the 
Horse-chestnut  tree.    Hardy  in  England. 

2.  PRINSBPIA,  Royle. 

A  shrub  with  lanceolate,  serrate  leaves  and  bisexual  flowers.  Calyx 
persistent,  tube  cup-shaped,  with  5  unequal,  rounded  lobes,  imbricate  in 
bud.  Petals  5,  inserted  at  the  mouth  of  calyx,  rounded,  short-clawed. 
Stamens  numerous,  inserted  with  petals,  multiseriate,  with  short  filaments ; 
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anther-cells  separated  by  a  broad  connective.  Carpel  1,  sessile,  with  2 
pendulous,  collateral  ovules.  Drupe  oblique,  oblong-cylindrical,  fleshy, 
with  a  coriaceous  1 -seeded  kernel.  Remains  of  style  at  the  base  of  the 
drupe. 

1.  P.  utilis,  Royle ;  HI.  t  38  £  1.— Vern.  Bekkar,  bekkra,  bekkli,  bhekal, 
bhigal,  bekala,  karanga,  N.W.  Him.  Local  names :  Gurinda,  Hazara ; 
Tatua,  phulwdra,  Rajaori ;  .7in#,Chenab ;  Cherara,  dhatelajhatela,  Ghar- 
wal,  Kamaon. 

Nearly  glabrous,  youngest  branchlets  only  pubescent.  Leaves  coriace- 
ous. Axillary  spines  often  leaf-bearing.  Flowers  white  in  short  axil- 
lary racemes,  generally  from  the  outside  base  of  the  spines.  Drupes 
purple,  seeds  oily. 

Common  on  dry  rocks  at  elevations  between  2000  and  9000  ft  in  the  outer 
Himalayan  ranges  from  Hazara  to  Bhutan.  Also  on  the  Kasia  hills.  Generally 
in  flower  in  autumn,  in  fruit  in  spring.  From  the  seeds  oil  is  expressed,  used 
as  food,  and  for  burning.  The  pitn  of  stem  and  branches  is  large,  and  in  drying 
separates  into  thin  horizontal  layers.    Wood  close-grained. 

3.  RTTBTTS,  Linn. 
Trailing  shrubs  or  creeping  herbs,  almost  always  prickly.  Leaves  alter- 
nate, simple  or  compound,  the  stipules  more  or  less  adnate  to  the  petiole. 
Flowers  white  or  red,  in  terminal  or  axillary  corymbose  panicles,  rarely 
solitary.  Calyx  broadly  cup-shaped,  deeply  cleft  into  5  persistent  lobes. 
Petals  5.  Stamens  numerous.  Carpels  many,  on  a  convex  receptacle ; 
style  subterminal;  ovules  2,  collateral,  pendulous.  Drupes  many,  1 -seeded, 
crowded  on  a  dry  or  spongy  conical  receptacle. 

Leaves  simple,  lobed 1.  R  paniculatut. 

Leaves  tri-  or  quinque-foliolate,  rarely  unifoliolate. 
Petiole  of  terminal  leaflet  less  than  half  the  length  of  common 

petiole  ;  fruit  black 2.  A  frutiamis. 

Petiole  of  terminal  leaflet  more  than  half  the  length  of  com- 
mon petiole  ;  fruit  yellow 3.  A  flavut. 

Leaves  imparipinnate,  rarely  trifoliolate. 
Flowers  in  lax  corymbose  Danicles  ;  petals  red,  shorter  than 
calyx-lobes ;   fruit  white-tomentose  when  unripe,  black 
when  ripe ;  leaflets  2*5  pair  .        .        .        .        .        .     4.  JR.  Icuiocarpus. 

Flowers  often  axillary ;  petals  white,  as  long  as  calyx-lobes  ; 

fruit  oblong,  red  when  ripe  ;  leaflets  1-8  pair         .        .    5.  R.  ro$ccfolius. 
Flowers  axillary ;  petals  white,  as  long  as  calyx-lobes  ;  fruit 

8ubglobose  red  or  deep  orange ;  leaflets  1-2  pair     .        .     6.  JR.  biflorus. 

1.  R.  paniculatufl,  Sm. ;  DC.  Frodr.  ii.  567  (not  Roxb.  or  Schlech- 
tendal). — Syn.  &  tiliaceus,  Sm.  (probably).  Vern.  Kala  dkhi,  Eangra. 
Anchu,  pattarola,  kola  hisdlu,  Kamaon,  GarhwaL 

A  shrub,  armed  with  few,  short,  scattered  prickles ;  branchlets,  inflor- 
escence, and  underside  of  leaves  clothed  with  dense  soft  grey  silky  tomen- 
tum.  Leaves  from  a  cordate,  rarely  entire  rounded  base,  broad-ovate, 
acuminate,  longer  than  broad,  serrate,  more  or  leas  lobed  with  3  or  5  pro- 
minent basal  nerves.  Stipules  and  bracts  linear  or  oblong,  often  cleft  at 
the  top,  or  half-way  down,  into  linear  segments.  Flowers  on  long  slender 
pedicels,  in  lax,  spreading  terminal  panicles.    Calyx-segments  ovate-Ian- 
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ceolate,  long-acuminate,  longer  than  the  white  petals.     Fruit  blackish 
purple. 

Common  in  many  parts  of  the  Himalaya  from  Hazara  to  Sikkim,  between 
3000  and  8000  ft    Kasia  hills.    FL  April- June. 

Nearly  related  to  this  species  are  two  other  brambles  with  white  flowers  and 
entire,  lobed  leaves,  marked  by  pectinate  stipules  and  bracts,  deeply  cleft,  often, 
nearly  to  the  base,  into  linear  segments  ;  R.  reticulatus,  Wall.,  from  the  higher 
ranges  (7000  to  10,000  ft.)  in  Kamaon  and  Sikkim,  erey  tomentose,  with 
leaves  reticulate  beneath,  generally  broader  than  longhand,  compact  cylindrical 
panicles;  and  R.  rugosus,  Sm.  (R.  HamUUmianusJyfdXL.  PL  As.  rar.  t  234). 
from  Nepal  and  the  Eastern  Himalaya,  the  mountains  of  Burma,  Oeylon,  and 
South  India  (on  the  Ghats  as  far  north  as  Mahableshwar),  rusty  tomentose, 
with  leaves  rugose  above,  and  finely  reticulate  beneath,  ovate  calyx-segments, 
and  red  fruit 

2.  B.  fruticosus,  Linn.  ;  Hook.  Stud.  Fl.  109.  Blackberry,  Bramble. 
— Vera.  Ankri,  alish,  dlach,  kandchi,  chench,  pakhdna. 

A  large  shrub,  armed  with  few  recurved  compressed  prickles.  Branches 
more  or  less  angular.  Branchlets,  inflorescence,  and  underside  of  leaves 
canescent,  or  clothed  with  short  grey  tomentum.  Leaves  trifoliolate  on 
flower-bearing,  and  often  quinquefoliolate  on  leaf-bearing  branches } 
leaflets  oval  or  obovate,  irregularly  serrate ;  petiole  of  terminal  leaf  less 
than  half  the  length  of  common  petiole.  Stipules  linear.  Flowers  in 
compact  cylindrical  panicles ;  calyx  reflexed.  Fruit  more  or  less  hemi- 
spherical, black  when  ripe. 

Afghanistan,  Waziristan,  Peshawar  valley,  and  farther  south  in  the  trans- 
Indus  territory.  Salt  range  1500-3000  ft  Common  in  Hazara,  Rajaori,  Kash- 
mir, as  far  as  the  Ravi,  generally  between  2000  and  6000  ft  This  is  a  tomen- 
tose form  of  the  common  Blackberry,  a  widely-spread  species  in  Europe,  Siberia, 
West  Asia,  and  North  Africa.  Of  the  numerous  European  forms  of  the  Black- 
berry, R.  discolor,  Weihe  et  Nees,  Deutsche  Brombeer  straucher,  t  xx.;  End. 
Bot  t  447  ;  Boissier  FL  Orient,  ii  695,  is  probably  most  nearly  allied  to  the 
Himalayan  variety.    FL  April-June  ;  fruit  ripens  Sept-Oot 

3.  B.  flavus,  Ham. — Syn.  R.  Gowreephid,  Roxb.  FL  Ind.  iL  517;  W. 
&  A.  Prodr.  298  ;  Wight  Ic  t  231.  R.  dlipticus,  Sm.  (R.  Wallichianus, 
W.  &  A.  Prodr.  298,  Wight  Ic.  t  230  (=  R.  hirtu*,  Roxb.),  does  not 
seem  to  differ  from  this  species).  Vera.  Akki,  ankri,  kandchi,  gurdcha, 
pukdna,  Pb.,  Him. ;  Esar%  hishalu,  hiscUu,  Garhwal,  Kamaon. 

A  large  shrub  with  long  trailing  branches,  armed  with  copious  long 
reddish  bristles  and  sharp  curved  prickles.  Branchlets,  inflorescence, 
petioles,  and  underside  of  leaves  clothed  with  soft  grey  or  tawny  tomentum. 
Leaves  trifoliolate,  those  at  the  base  of  branchlets  often  unif oliolate ; 
leaflets  elliptical  or  rotundate,  sharp-serrate,  often  acuminate,  the  terminal 
largest ;  midrib  of  terminal  leaflet  forming  an  angle  with  petiole.  Petiole 
of  terminal  leaflet  often  forming  an  angle  with,  and  generally  exceeding 
half  the  length  of  common  petiole.  Flowers  white,  in  axillary  fascicles 
and  in  broad  compact  rounded  terminal  panicles;  pedicels  short  or  long, 
slender.  Calyx-segments  broadly  ovate,  striate.  Petals  cuneiform,  obo- 
vate, twice  the  length  of  calyx.    Fruit  yellow. 
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Himalaya,  from  the  Indus  to  Bhutan.  Kasia  hills,  mountains  of  South 
India.  In  the  N.W.  Himalaya  and  Siwalik  tract,  at  elevations  between  1500 
and  8000  ft.    Fl.  March  ;  fruit  ripens  April,  May. 

4.  E.  lasiocarpus,  Sm. ;  W.  &  A.  Prodr.  299 ;  Wight  Ic.  t.  232.— 
Syn.  R  racemosm  and  albescens,  Koxb.  ii.  519  ;  R.  mysorensis,  Heyne. — 
Vera.  &u7ideha,  pagundi,  pukdna,  Hazara;  Kandidri,  kharmuch,  sur- 
ganch,  gurdcha,  Kashmir  ;  Tulanch,  Chenab  ;  Niu,  kallidchi,  Bias ;  Kdla- 
war,  kala  hisalu,  Garhwal,  Kamaon. 

A  spreading  shrub,  with  long  stems,  rooting  at  the  extremities,  armed 
with  few  straight  or  curved  sharp  prickles.  Branches  round,  often  purple, 
glabrous,  or  pruinose,  rarely  with  glandular  hairs.  Leaves  canescent  or 
white-tomentose  beneath,  imparipinnate ;  leaflets  2-5  pair,  ovate  or  ovate- 
lanceolate,  with  large  serratures,  the  terminal  leaflet  often  lobed.  Flowers 
on  long  slender  pedicels,  in  lax  corymbose  panicles.  Inflorescence  and 
calyx  white-tomentose ;  petals  red,  shorter  than  the  ovate-lanceolate  calyx- 
lobes.     Fruit  white-tomentose  when  unripe,  black  when  ripe. 

Abundant  throughout  the  Himalaya,  the  Kasia  hills,  the  mountains  of  Burma, 
South  India,  and  Ceylon.  In  the  North-West  Himalaya,  and  in  the  Siwalik 
tract,  at  elevations  between  2000  and  8000  ft  Bare  in  the  Peshawar  valley,  pro- 
bably brought  down  by  the  rivers.  Fl.  March,  April ;  fruit  ripens  June,  July. 
Fruit  very  good  to  eat    Hardy  in  England. 

5.  B.  rosafolius,  Sm. ;  DC.  Prodr.  ii.  556. — Syn.  R  rosceflorus,  Roxb. 
ii.  519;  R  pungens,  Cambess.  in  Jacqu.  Bot.  t.  59.  Vera.  Kanachi, 
Hazara,  Khagan ;  Yeskul,  Kamaon,  Garhwal. 

A  spreading  shrub,  armed  with  straight  and  curved  prickles,  glabrous, 
or  with  glandular  hairs.  Leaves  imparipinnate,  leaflets  1-3  pair,  lanceo- 
late, deep  and  irregularly  serrate  or  lobed  ;  stipules  lanceolate.  Flowers 
on  long  slender  pedicels,  axillary,  or  in  lax  terminal  corymbs.  Calyx- 
lobes  ovate-lanceolate,  long-aristate,  J-l  in.  long,  as  long  as,  or  a  little 
shorter  than,  the  large  white  petals.  Fruit  oblong,  or  cylindrical,  red 
when  ripe. 

Himalaya  from  Hazara  to  Assam.  Kasia  hills.  Java,  China,  Japan.  In  the 
North -West  Himalaya  between  5000  and  10,000  ft  Often  cultivated  with 
double  flowers,  var.  coronarius. — Bot  Mag.  t.  1783. 

6.  B.  biflorus,  Buch. ;  DC.  Prodr.  ii.  558 ;  Bot  Mag.  t  4678.— Vera. 
Ckdnch,  kantanch,  khanidra,  Kashmir ;  Karer,  akhreri,  akhe,  Ravi 

A  large  spreading  shrub,  armed  with  scattered  sharp  prickles,  subulate 
from  a  broad  base,  the  branches  covered  with  a  white  pruinose  coating, 
which  is  easily  rubbed  off.  Leaves  imparipinnate,  leaflets  generally  1  pair 
only,  ovate-lanceolate,  deep-  and  irregularly  serrate,  the  terminal  leaflet 
often  lobed ;  stipules  lanceolate.  Flowers  white,  on  long  slender  pedicels, 
solitary,  or  in  fascicles  of  2  or  3  in  the  axils  of  the  upper  leaves  ;  calyx- 
lobes  ovate-lanceolate,  shortly  aristate,  as  long  as  petals.  Fruit  drooping, 
subglobose,  red  or  deep  orange,  sweet 

Himalaya  from  Hazara  to  Bhutan.  North- West  Himalaya  from  4000-10,000 
ft    Fl.  April,  May.    Hardy  in  England. 
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Two  other  species  are  common  in  the  North-West  Himalaya : — R.  rviveus, 
Wall,  at  7000  to  11,000  ft,  from  Kashmir  to  Bhutan ;  leaves  trifoliolate,  some- 
times imparipinnate,  with  broad  ovate  leaflets,  the  terminal  leaflet  often  lobed  ; 
long  subulate  stipules ;  calyx-segments  often  more  than  \  in.  long,  much  exceed- 
ing the  small  red  petals ;  and  red  or  yellowish  brown  fruit :  R.  macilentus, 
Camb.  in  Jacq.  t  60,  Kashmir  to  Sikkim,  between  6000  and  8000  ft.,  with  3 
ovate-lanceolate  leaflets,  often  1  only,  white  petals  as  long  as  calyx,  and  bright 
yellow  fruit 

4.  BOSA,  Linn. 

Erect  scrambling  or  climbing  shrubs,  more  or  less  prickly,  with  impari- 
pinnate leaves,  serrate  leaflets  and  stipules  more  or  less  adnate  to  the  peti- 
ole. Flowers  terminal,  solitary  corymbose  or  paniculate.  Calyx-tube  per- 
sistent, globose  urceolate  or  ovoid,  mouth  contracted,  limb  divided  into  5 
foliaceous  segments.  Disc  coating  the  calyx-tube.  Petals  5,  rarely  4. 
Stamens  numerous,  inserted  on  the  edge  of  disc,  at  the  mouth  of  calyx- 
tube.  Carpels  free  below,  many,  rarely  few,  enclosed  in  the  calyx-tube, 
the  styles  protruding  from  the  tube,  and  occasionally  united.  When  in 
fruit,  the  carpels  are  dry,  hairy,  1-seeded  achenes,  enclosed  in  the  more 
or  less  succulent  calyx-tube,  the  whole  forming  a  dry  or  pulpy  red  or 
black  berry. 

Styles  united  in  a  column  as  long  as  stamens  ;  flowers  white  .    1.  R.  moschata. 

Styles  distinct ;  flowers  yellow 2.  -R.  lutea. 

Styles  distinct ;  flowers  pink,  red,  or  white. 

Branches  armed  with  prickles  and  bristles ;  petals  4     .  3.  R,  sericea. 
Branches  armed  with  prickles  only ;  petals  5. 

Leaves  4-24  in.  long ;  leaflets  7,  obovate  or  rotundate  .    4.  R.  Webbiana. 

Leaves  2-8  in.  long ;  leaflets  7-11,  elliptical       .        .  .     5.  R.  macrophylla. 

Numerous  species  are  cultivated  in  India.  Those  more  generally  grown — with- 
out, however,  any  reference  to  garden  varieties  and  hybrids — may  be  classed  as 
follows,  the  groups  being  partly  taken  from  landless  Eosarum  Monographia, 
London,  1820,  partly  from  Boissier's  FL  Orien talis,  ii.  669.  The  characters 
given  are  those  commonly  assigned  to  each  species,  but  cultivation  and  crossing 
nave  created  such  a  multitude  of  forms,  that  in  many  cases  it  is  impossible  to 
recognise  any  satisfactory  specific  distinctions. 

A.  Styles  Distinct. 

I.  BracteatcB.  Fruit  and  branchlets  clothed  with  dense  persistent  woolly 
tomentum ;  flowers  bracteate ;  prickles  twin,  mostly  infra-stipular. 

1.  R.  involucrata,  Roxb.  Fl.  Ind.  ii.  513 ;  Wight  Ic.  t.  234.  Flowers  sub- 
sessile^  large,  white,  fragrant,  surrounded  by  large  pectinate,  woolly  bracts. 
Indigenous  in  Bengal  and  the  Eastern  Himalaya. 

2.  R,  Lyelliiy  Lindl.  1.  c.  1 1.  Flowers  pedunculate,  large,  white  or  blush  ; 
bracts  linear,  hoary,  entire.    Indigenous  in  Nepal,  Kamaon,  and  on  Mt.  Aboo. 

3.  R.  bracteata,  Wendl. ;  Redoute*  les  Roses,  i.  35.  Flowers  large,  white, 
solitary,  surrounded  by  8-10  ovate  imbricate,  finely  pectinate  bracts.  China — 
Macartney's  rose,  with  double  fl.,  believed  to  belong  to  this  sp. 

II.  Eglantericc.  Prickles  scattered,  of  two  kinds,  some  slender,  setaceous, 
others  stout,  straight,  or  curved ;  flowers  yellow  or  red  ;  calyx-lobes  persistent 
in  fruit 

4.  R.  lutea.  Mill,  (see  below). 

5.  R.  sulphurea,  Aiton.    Flowers  large,  yellow,  always  double ;  leaflets  7, 
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glabrous  above,  whitish  and  slightly  pubescent  beneath.  Native  country  not 
known.  Said  to  have  been  brought  to  Constantinople  from  Persia  in  the  six- 
teenth century  (0.  Koch  DendroL  i  226).  R.  Rapini,  Boiss.  1.  c  672 — Asia 
Minor,  Armenia,  North  Persia — a  yellow  rose  similar  to  R.  sulphurea,  may 
possibly  be  its  wild  form. 

IIL  GaUicas.  Erect  shrubs  ;  prickles  scattered,  mixed  with  bristles,  which 
are  mostly  glandular ;  leaflets  generally  5,  rarely  7,  ovate  or  oval,  rugose, 
more  or  less  pubescent  beneath  ;  flowers  solitary,  or  in  few  (6-16)  flowered 
corymbs,  rose-coloured  or  purple ;  calyx-segments  more  or  less  pinnatifid. 
Scent  very  delicate.  The  commonly  accepted  3  species  of  this  section  are 
probably  not  specifically  distinct 

6.  R.  damascena.  Mill.  (Golab,  sudburg.)  Prickles  unequal,  the  larger  ones 
falcate  ;  sepals  reflexed  during  flowering.  Native  country  unknown.  The  rose 
most  generally  cultivated  in  India.  Attar  (otto)  of  roses  is  made  principally 
from  the  flowers  of  this  species.  Also  called  R.  Calendarum,  because  the  time 
of  flowering  extends  over  several  months. 

7.  R.  centifoUa,  Linn.  Cabbage  rose,  Moss  rose,  Provence  rose.  Prickles 
unequal,  the  larger  falcate  glandular,  bristles  numerous  ;  leaflets  and  calyx 
glandular-ciliate  ;  flowers  nodding.  Caucasus,  mountains  of  Assyria.  FL  June, 
July  (Europe). 

8.  R.  gculica,  Linn.  Prickles  equal,  slender  ;  flowers  erect.  South  and  Cen- 
tral Europe,  Asia  Minor.    FL  June,  July  (Europe). 

IV.  Canince.    Prickles  uniform,  no  bristles.    Flowers  white  or  rose-coloured. 

9.  R.  indica,  Linn. ;  LindL  1.  c.  106. — Syn,  R.  chinensis,  Jacquin  ;  Roxb.  FL 
Ind.  ii  613 ;  Koch  L  c.  273.  R.  sinica,  Linn.  Glabrous,  evergreen ;  stipules 
very  narrow,  adnate  nearly  to  the  apex  ;  flowers  large,  double,  half  double, 
rarely  single,  white  yellow  pink  red  or  purple,  on  long  slender  pedicels ;  calyx- 
segments  reflexed.  Indigenous  in  China,  but  early  brought  to  India.  The 
Indian  (China  or  Bengal)  roses  have  a  powerful  scent,  by  no  means  so  delicate 
as  that  of  the  Qattica  group :  their  flowering  time  extends  over  a  great  part  of 
the  year.  To  this  species  belong  Rosa  fraqrans,  Redoute,  the  Tea  Rose, 
yellow,  very  fragrant ;  R.  semperflorens,  R>t  Mag.  t  284 ;  Roxb.  FL  Ind.  ii 
514.  with  dark-red  flowers, — ana  numerous  other  varieties.  R.  Noisetteana, 
Red.  1.  c  ii  p.  77,  the  Noisette  Rose,  is  a  cross  of  this  and  R.  moschatcu  The 
large  host  of  Hybrid  Perpetual*  are  chiefly  derived  from  R.  indica. 

10.  R.  mieropkyUa,  LindL  Bot.  Reg.  t 919  ;  Roxb.  FL  Ind.  ii  515 ;  Bot  Mag. 
t  3490.  Brancnlets  flexuose,  prickles  infra-stipular ;  leaflets  9-15,  small,  sub- 
coriaceous.  Calyx  densely  clothed  with  long  subulate  prickles ;  segments  short, 
broad-ovate,  dentate.  Flowers  solitary,  or  2-3  together,  large,  double,  pale 
rose-coloured.    Indigenous  in  China.    Not  quite  hardy  in  England. 

11.  R.  alba,  Linn.— Syn.  R,  glandulifera,  Roxb.  FL  Ind.  ii  4  (?)  A  tall 
spreading  shrub,  prickles  scattered,  straight  or  falcate,  somewhat  unequal,  but 
no  bristles.  Foliage  grey,  leaflets  5-7,  large,  rugose  ;  downy  and  very  pale  be- 
neath. FL  large,  often  double,  mostly  corymbose,  white,  or  of  a  delicate  blush 
colour,  calyx  segments  often  pinnatifid  Probably  indigenous  in  the  Caucasian 
region,  and  possibly  wild  in  Afghanistan  and  N.  W.  India.  Nearly  allied  to  R. 
canina,  Linn.,  the  common  English  Dog  rose. 

V .  Banksianoe.  Scandent  or  climbing ;  stipules  small,  subulate,  nearly  free, 
often  deciduous ;  leaflets  3  or  5,  rarely  more.  Flowers  corymbose,  not  very 
large. 

12.  R.  Banhsias,  R.  Brown.— Syn.  R.  inermis,  Roxb.  1.  c  616.  Lady  Banks9 
Rose;  Bot  Mag.  t  1954;  Bot  Reg.  t  1105.  No  prickles;  leaflets  3  or  5 
shining ;  flowers  small,  corymbose,  white  or  yellow.    China,  Japan. 
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13.  R.  microcarpa,  LindL  1.  c.  t  18.  Armed  with  curved  prickles ;  leaflets 
3,  rarely  5,  shining.  Flowers  white,  corymbose ;  calyx  deciduous.  Fruit  small, 
globose,  red.    China. 

14.  R.  rinica.  Aiton ;  LindL  1.  c.  t  16 ;  Bot  Reg.  t  1922.  Armed  with 
scattered,  red,  falcate  prickles.  Leaflets  3,  shining.  Flowers  solitary,  large, 
white ;  peduncles  and  calyx-tube  thickly  covered  with  straight  prickles  or 
bristles.  Fruit  orange-red,  muricate,  crowned  with  the  spreading  rigid  sepals. 
China,  Japan. 

16.  R.  Fortuniana,  Iindlev ;  Paxton  Flower-Garden,  ii.  71.  Armed  with 
small  falcate  prickles.  Leaflets  3  or  5,  dark  green,  shining ;  flowers  solitary, 
white,  double  on  short,  setose  peduncles.  Calyx-tube  perfectly  glabrous,  with- 
out prickles  or  bristles.    China. 

B.  Styles  united  in  a  Column  exbsrted  beyond  the  Calyx-tube. 

VI.  Syttyloe.  Flowers  numerous,  in  terminal  corymbs ;  prickles  uniform ; 
leaflets  2-3  pair. 

16.  R.  moschata,  Mill  (see  below). 

17.  R.  sempervirens,  Linn. ;  Bot.  Reg.  t.  466. — Syn.  R.  Leschenaidtiana, 
Redoute  Roses,  iii.  87 ;  W.  &  A,  Prodr.  301 ;  Wight  Ic.  t  38.  Climbing, 
prickles  scattered,  curved  from  a  broad  base,  generally  red.  Leaves  evergreen, 
glabrous,  shining ;  stipules  and  bracts  narrow,  glandular,  ciliate ;  petioles, 
peduncles,  and  outside  of  calyx-tube  with  glandular  bristles.  Flowers  white  ; 
calyx-segments  ovate,  acuminate,  densely  pubescent  inside,  deciduous ;  fruit 
small,  orange-coloured.  South  Europe,  North  Africa,  East  Himalaya,  Kasia 
hills,  mountains  of  South  India. 

lfiL  R.  mulHjlora,  Thunb. ;  Bot  Reg.  t.  426.  Stipules  and  bracts  linear-ob- 
long, pectinate,  with  linear  segments.  Flowers  double,  blush  red ;  petioles, 
peduncles,  and  calyx-tube  pubescent,  with  long  soft  hairs  without  glands. 
Calyx-segments  broad-ovate,  shortly  acuminate.    Japan,  China. 

1.  B.  moschata,  Mill. ;  Bot  Reg.  t  829.— Syn.  R.  pubescens,  Roxb. 
FL  Ind.  ii  514 ;  R.  Brunonii,  LindL  Monogr.  Ros.  t.  14.  Vern.  Kuji, 
kuju,  kajeiy  barer,  N.W.  Himal.;  PhiUwdri,  chal,  Kashmir;  Kwia, 
kwiala,  Kamaon. 

Climbing  young  shoots  and  underside  of  leaves  pubescent,  branches 
armed  with  a  few  stout  recurved  prickles.  Leaflets  2-3  pair,  nearly  sessile, 
ovate-oblong,  acuminate,  1-3  in.  long.  Flowers  white,  1£  in.  across,  in 
large  compound  terminal  corymbs.  Pedicels  1-1|  in.  long,  slender,  pu- 
bescent, often  with  glandular  hairs,  but  without  bristles  or  prickles. 
Calyx -lobes  long,  narrow-acuminate,  twice  the  length  of  ovary,  often 
pinnatifid.  Styles  united  in  a  hairy  column,  clavate  above,  as  long  as 
stamens  or  longer.     Fruit  dark  brown,  subglobose  or  ovoid,  £-£  in.  long. 

North-West  Himalaya,  from  Afghanistan  to  Nepal,  ascending  to  11,000  ft., 
commencing  at  2000  ft  in  the  Panjab,  and  at  4000  ft.  in  Kamaon.  FL  May, 
June.  Forms  masses  of  thorny  scrambling  scrub,  and  climbs  to  the  top  of  lofty 
trees,  hanging  down  in  elegant  festoons.  Cultivated  in  Europe  (hardy  in  Eng- 
land), China,  and  throughout  India,  where  it  blooms  all  the  year  round,  but 
chiefly  during  the  cold  season.    Wild  in  North  Africa,  and  naturalised  in  Spain. 

2.  B.  lutea,  Mill. ;  Bot  Mag.  t  363 ;  Boissier  FL  Orient  ii.  671.— Syn. 
R.  eglanteria,  Linn. 

A  shrub ;  youngest  branchlets  pubescent,  and  armed  with  large  and 
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email  prickles  ;  petioles,  stipules,  and  underside  of  leaves  pubescent  and 
glandular.  Branches  armed  with  pale,  scattered,  straight,  nearly  equal 
prickles  and  no  bristles ;  root-shoots  more  densely  armed.  Leaflets  2-4 
pair,  elliptical  or  oblong-obovate,  with  deep,  generally  double  and  glandu- 
lar serratures,  more  or  less  hairy  and  glandular  beneath.  Stipules  -actuate 
above  the  middle.  Mowers  yellow,  solitary  or  2  or  3  together,  on  pedi- 
cels f-1  in.  long.  Calyx-segments  lanceolate  hairy;  apex  dilated  and 
often  dentate  or  pinnatifid.  Ovary  and  back  of  calyx-segments  with 
scattered  bristles.     Disc  thickened ;  styles  villous,  distinct 

Arid  parts  of  the  inner  Himalaya.  Lahoul,  Ladak,  Western  Tibet  between 
8000  and  11,000  ft,  In  British  Lahoul  near  villages  only  (Cleghorn).  In  Kisht- 
war  at  7500  ft.  (T.  Thomson).  FL  June,  July.  Mountains  of  Afghanistan  and 
Beluchistan.    Naturalised  in  Central  and  South  Europe.    Hardy  in  England. 

3.  B.  sericea,  LindL  Monogr.  Eos.  t.  12 ;  Royle  EL  t.  42  f.  1. 

Armed  with  large,  shining,  generally  infra-stipular  prickles  £-f  in.  long, 
from  a  broad,  flat,  triangular  base,  straight  or  slightly  curved  upwards. 
Copious  small  prickles  and  bristles.  Leaves  approximate;  leaflets  3-5 
pair,  oblong  oblong-obovate  or  cuneate,  entire  near  the  base,  dentate  near 
top  with  deep  sharp  teeth,  glabrous  above,  silky,  especially  near  nerves 
beneath.  Stipules  adnate  beyond  the  middle,  petioles  pubescent  Flowers 
solitary,  white  or  pink ;  peduncle  and  ovary  glabrous.  Calyx-segments 
broad-lanceolate,  pubescent  Petals  4.  Fruit  scarlet,  pear-shaped,  crowned 
by  the  persistent  calyx-segments. 

Higher  ranges  of  the  outer  and  inner  Himalaya,  between  9000  and  14,000  ft 
from  the  Chur  (Royle)  to  Bhutan.    FL  June.    Hardy  in  England. 

4.  B.  Webbiana,  Wall ;  Royle  HL  t  42. — Verii.  Kantian,  shingdri, 
Hazara;  Shtkand,  sikanda,  shawali,  manyar,  brazen,  Chenab;  Chua, 
Lahoul ;  Sia,  Ladak ;  Sea,  Piti. 

Erect  shrub ;  glabrous,  or  petioles  and  leaves  pubescent  Branchlets 
without  bristles,  armed  with  prickles  of  one  size,  straw-coloured,  J-J  in. 
long,  on  a  large  flattened  base,  straight  or  nearly  so,  divaricate  or  ascend- 
ing. Leaves  small,  subcoriaceous,  £-2£  in.  long ;  leaflets  generally  3  pair, 
subcoriaceous,  obovate  or  rotundate,  entire  near  the  base,  with  deep  sharp 
teeth  near  the  apex.  Flowers  pink,  solitary  or  geminate ;  peduncles  $-f 
in.  long.  Calyx-segments  twice  the  length  of  ovary,  nearly  as  long  as 
petals,  lanceolate,  long-acuminate,  apex  slightly  dilated.  Peduncles, 
ovary,  and  back  of  calyx-segments  nearly  always  clothed  with  large, 
glandular  hairs  or  bristles.  Styles  villous,  distinct  Fruit  ovoid  or 
globose,  J  in.  long,  red,  fleshy. 

Chiefly  in  the  arid  tracts  of  the  N.W.  Himalaya  from  the  Indus  to  Kamaon, 
generally  between  5000  and  10,000  ft,  ascending  to  13,500  ft.  in  Ladak.  On 
the  south  of  the  Safedkoh  between  8000  and  9000  ft  The  fruit  is  eaten.  In 
Piti  the  branches  are  collected  and  piled  up  on  houses  to  be  used  as  fuel. 
Hardy  in  England. 

Nearly  allied  is  the  Scotch  or  Burnet  Rose,  R.  spinosissima,  linn.,  sub-sp. 
R.  pimpinettifolia,  Hook.  Stud.  FL  120,  of  Europe  and  the  East,  which  differs 
by  more  numerous  leaflets  (generally  4-5  pair),  copious,  slender,  large  and  small 
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prickles,  the  ovary  and  calyx-segments  glabrous,  calyx-segments  shorter  than 
petals,  and  a  depressed  globose  fruit. 

5.  R.  macrophylla,  LindL  Monogr.  Ros.  t.  6.— Syn.  R.  Hojfmeisteri, 
Klotsch,  Beise-des  Prinzen  Waldemar  Bot.  t  7.  Vern.  Ouldb,  gvlabi,  ban- 
guldb.     Local  names  :  Jilgik,  Chenab ;  AJehidri,  Kavi. 

Erect,  often  unarmed,  pubescent,  often  with  glandular  hairs ;  prickles 
from  a  conical  basis,  long,  straight,  £-£  in.  long,  no  bristles.  Leaves  2-8 
in.  long ;  leaflets  3-5  pair,  elliptical,  the  terminal  1-3  in.  long,  the  others 
smaller.  Petioles  tomentose.  Mowers  red,  1J-2  in.  across,  solitary  or 
in  terminal  corymbs.  Bracts  large,  foliaceous.  Pedicels  1  in.  long,  pu- 
bescent with  glandular  hairs  and  bristles.  Calyx-lobes  hoary  or  grey- 
tomentose,  very  long,  longer  than  petals  ;  base  narrowly  triangular,  apex 
dilated,  lanceolate,  toothed.  Styles  pilose,  exserted,  distinct  Fruit  large, 
soft,  turbinate,  1  in.  long. 

Himalaya  from  Ehagan  to  Sikkim.  In  the  N.W.  Him.  between  3500  and 
10,000  ft.    FL  May,  June.    Fruit  eaten.    Hardy  in  England. 

5.  PYBTTS,  Linn. 

Trees  or  shrubs,  with  deciduous,  simple  or  pinnate  leaves.  Flowers 
white  or  pink,  in  terminal  corymbs.  Calyx-tube  urceolate,  lobes  reflexed 
or  deciduous.  Stamens  many ;  filaments  sometimes  connate  at  the  base. 
Carpels  2-5,  adnate  to  the  calyx-tube ;  styles  free  or  connate  below ; 
ovules  2  in  each  cell  (numerous  in  P.  Cydonia).  Fruit  fleshy,  2-5 -celled, 
cells  with  a  cartilaginous  or  bony,  often  2-valved  endocarp,  1-2-seeded 
(except  in  P.  Cydonia). 

Leaves  simple,  flowers  in  simple  corymbs. 
Fruit  pyriform,  not  umbilicate  at  the  base ;  styles  free. 
Leaves  rounded  or  ovate,  simple  ;  fruit  smooth    .        .        .      1.  P.  communis. 
Leaves  ovate-lanceolate,  often  lobed ;  fruit  rough        .        .      2.  P.  variolosa. . 
Fruit  umbilicate,  globose,  depressed ;  styles  connate. 
Extremities  white-tomentose  ;  peduncle  as  long  as  fruit,  or 

shorter 3.  P.  Mains. 

Extremities  glabrous ;  peduncles  3-4  times  longer  than  fruit      4.  P.  baccata. 

Leaves  simple,  entire  ;  flowers  solitary 5.  P.  Cydonia. 

Leaves  simple,  lobed,  or  ninnatifid ;  flowers  in  compound  corymbs     6.  P.  Aria. 
Leaves  pinnate ;  flowers  in  compound  corymbs  .        .        .        .      7.  P.  ursina. 

Carl  Koch  and  Decaisne  write  Pirns,  thus  restoring  the  classical  spelling  of 
the  word,  changed  for  Pyrus  in  the  sixteenth  century.  I  follow  Bentham,  Bois- 
sier,  and  Hooker  in  retaining  the  spelling  of  Linntnus  ;  because,  if  we  were  to 
commence  altering  the  customary  spelling  of  botanical  names,  the  changes 
would  be  endless  and  confusion  would  be  unavoidable. 

1.  P.  communis,  linn. ;  Hook.  Stud.  FL  125  ;  Boissier  Fl.  Orient  ii. 
653.  The  Pear-tree. — Vern.  Tang,  batang,  batank,  ndk,  sunkeint,  char- 
keint,  M,  Pb.  Him. ;  Ndshpdti,  ndkf  Pb.  plains. 

A  shrub  or  large  tree,  entirely  glabrous,  or  extremities,  young  leaves, 
and  inflorescence  more  or  less  pubescent  or  floccose;  branchlets  often 
spinescent  in  young  trees.  Leaves  rotundate,  ovate,  or  oblong-ovate, 
acute  or  short  acuminate,  entire  or  obtusely  serrate ;  petiole  slender,  as 
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long  as  leaf  or  nearly  so.  Flowers  white,  in  short  corymbs  at  the  end  of 
short,  often  leaf-bearing  branchlets.  Calyx-tube  campanulate  or  turbinate, 
not  much  contracted  at  the  mouth ;  limb  spreading,  divided  down  to  the 
tube  or  nearly  so  into  5  lanceolate  or  triangular  -acute  lobes.  Petals 
clawed,  rounded,  obtuse,  flat,  twice  as  long  as  calyx,  patent.  Styles  5,  free. 
Fruit  more  or  less  turbinate,  not  umbilicate  at  base,  crowned  with  the 
persistent  calyx. 

Indigenous  in  Transylvania,  South  Russia,  mountains  of  Asia  Minor,  the 
Caucasus,  and  North  Persia.  Believed  to  be  indigenous  in  France,  and  other 
parts  of  Central  Europe.  Naturalised  and  often  seemingly  wild  in  England. 
Believed  to  be  wild  in  Kashmir.  Cultivated  on  account  of  its  fruit  throughout 
Europe,  Western  Asia,  and  in  the  North-West  Himalaya,  between  2000  and 
8500  ft.,  ascending  in  Ladak  to  10,000  ft.  FL  March,  April ;  fr.  July-SeDt 
Some  good  kinds  are  grown  in  Kashmir  and  Afghanistan,  but  generally  the 
Himalayan  pears  are  indifferent.  Occasionally  the  tree  is  cultivate!!  in  the  Pan- 
jab  plains,  and  in  other  parts  of  India ;  the  fruit  is  hard,  but  good  for  baking  and 
stewing.  At  Calcutta  it  blossoms,  but  never  sets  fruit.  The  wood  is  only  used 
for  ordinary  purposes,  and  is  not  valued.  In  Europe  the  wood  is  prized  on 
account  of  its  close  and  compact  grain  ;  it  is  used  for  engraving,  turning,  and 
mathematical  instruments.  Decaisne,  in  Jardin  Fruitier  du  Museum  (Le 
Poirier),  1871-72,  i.  122,  considers  the  Pears,  comprising  P.  communis,  variolosa, 
syriaca,  &c.,  as  different  races  only  of  one  species. 

2.  P.  variolosa,  WalL — Syn.  P.  Pashia,  Don.;  Decaisne  Jardin 
Fruitier  du  Museum,  Le  Poirier,  t.  7.  Vern.  Tang,  batangi,  tdngi,  shin- 
dar,  kent,  ban  keint,  katdri,  Jdthu,  gad  Jnyi,  ku,  shegul,  Pb. ;  Meal, 
melurt,  moly  KW.P. ;  Passi,  Nepal 

A  moderate-sized  tree;  extremities,  underside  of  youngest  leaves,  inflor- 
escence, and  calyx  clothed  with  dense  white  or  yellow,  floccose  tomentum. 
Branchlets  often  spinescent  Leaves  ovate  or  ovate-lanceolate  from  a 
rounded  or  slightly  cordate  base,  often  lobed  or  pinnatifld,  long-acuminate, 
crenate,  on  slender  petioles  half  the  length  of  leaf  or  longer.  Flowers 
white,  slightly  tinged  with  pink,  on  lateral  cymose  corymbs,  at  the  end  of 
short,  often  leaf-bearing  branchlets.  Calyx-tube  urceolate,  mouth  con- 
tracted, limb  spreading,  white-hairy  inside  and  outside,  divided  half-way 
down  into  5  obtuse  or  acute  ovate  lobes.  Petals  obovate,  rounded,  with 
dark  radiating  veins.  Fruit  nearly  globose  when  ripe,  }-l£  in.  diam., 
crowned  with  the  base  of  calyx,  blackish,  rough,  and  scurfy,  with 
numerous  elevated  round  white  spots.  The  ripe  fruit  by  hanging  gets 
yellowish  russet-brown. 

Common  in  many  parts  of  the  Himalaya  from  the  Indus  to  Bhutan,  at  eleva- 
tions between  2500  and  8000  ft  Occasionally  cultivated.  Also  in  the  Kasia 
hills.  Leaves  and  flowers  March,  April ;  fruit  ripens  Sept -Dec  ;  fl.  occa- 
sionally in  autumn.  Hardy  in  England.  20-35  ft  high,  trunk  short,  rarely 
exceeding  5  ft  girth,  crown  ova^  not  very  close.  Bark  dark-coloured,  with  some 
whitish  snots,  and  shallow  longitudinal  furrows.  Wood  brown^compact  fine- 
grained, hard  and  durable,  not  easily  attacked  by  insects.  Walking-sticks, 
combs,  tobacco-tubes,  and  various  implements  made  of  it  The  fruit  is  never 
eaten,  until  like  a  Medlar  it  is  half  rotten,  and  even  then  is  harsh,  not  sweet 
A  form  with  glabrous  pedicels  and  rotundate  calyx-lobes  from  Eamaon  is 
described  by  Decaisne  (L  c.  under  P.  Pashia)  as  P.  Kumaoni;  and  another,  with 
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glabrescent,  not  verrucose  fruit,  from  the  Punjab,  is  figured  on  tab.  8  of  the 
same  work  as  P.  Jacquemontiana. 

3.  P.  Mains,  linn.;  Hook.  Stud.  Fl.  125. — Syn.  Mains  communis,  Desf.; 
Bois8ier  FL  Orient,  ii.  656.  The  Apple-tree.  Vern.  Shewa,  Afg. ;  Shu, 
sho,  cho,  (amru)sun,  seo,  ehunt,  khajir,  bisir,  palu,  Pb.,  Himalaya; 
K&shu,  Ladak ;  Seo,  seb.  North  India. 

A  moderate-sized  tree,  rarely  exceeding  30  ft ;  extremities,  underside 
of  leaves,  and  inflorescence  clothed  with  white  silky  tomentum,  rarely 
glabrous.  Leaves  ovate,  acuminate,  obtusely  serrate ;  petiole  about  half  the 
length  of  leaf  or  shorter.  Flowers  white,  tinged  with  red,  in  umbelliform 
corymbs,  at  the  end  of  short  lateral  leaf-bearing  branchlets.  Stamens 
about  20.  Styles  5,  connate.  Fruit  umbilicate  at  base,  globose,  more  or 
leas  depressed,  crowned  with  the  remains  of  the  calyx. 

Indigenous  in  Greece,  Macedonia,  Asia  Minor,  the  Caucasus,  and  Persia. 
Common  in  woods  and  hedges,  and  believed  to  be  wild  in  England,  Ireland,  and 
the  greater  part  of  Central  and  South  Europe.  Apparently  wild  in  the  North- 
West  Himalaya,  between  5000  and  9000  ft  Cultivated  on  account  of  its  fruit 
throughout  Europe,  temperate  Asia  and  North  America,  and  the  Himalaya, 
ascending  to  9000,  in  Ladak  to  11,400  ft  The  apple-tree  is  grown  in  gardens 
in  Sindh,  the  plains  of  the  Panjab,  the  Dekkan,  TIrhut,  and  Chota  Nagpur,  and 
in  many  places  produces  good  fruit  In  Lower  bengal  it  blossoms,  but  does  not 
set  fruit.  FL  March-May ;  fr.  July-Sept  The  wood  is  used  for  ordinary  pur- 
poses. 

The  cultivation  of  the  apple  and  pear  in  Greece  and  Italy  is  very  old,  and 
there  seems  no  doubt  that  both  trees  are  indigenous  in  South  and  Central 
Europe. 

4.  P.  baccate,  Linn. ;  Koch  Dendrologie,  i  210.  The  Siberian  Crab.— 
Vera.  Baror,  liu,  Ihljo,  Rwar,  Pb.  Him.;  Ban  mehal,  giodlam,  N.W.P., 
Him. 

A  small,  nearly  glabrous  tree,  with  short  trunk  and  a  rounded  crown  of 
dark-green  foliage.  Leaves  elliptic,  acuminate,  sharply  serrate ;  petiole 
longer  than  half  the  leaf.  Flowers  white,  in  umbelliform  corymbs,  on 
long,  slender  peduncles,  at  the  end  of  short  leaf-bearing  branchlets.  Calyx- 
tube  glabrous  or  slightly  pubescent  outside,  urceolate,  limb  spreading, 
with  lanceolate  deciduous  lobes,  as  long  as  calyx-tube  or  longer,  white 
cottony  inside.  Petals  with  dark  veins.  Styles  3-5,  nearly  free,  woolly 
at  the  base.  Fruit  red  or  scarlet,  small,  globose,  umbilicate ;  peduncles 
2-4  times  the  length  of  the  fruit 

Himalaya,  not  uncommon,  from  near  the  Indus  to  Kamaon,  generally  between 
6000  and  10,000  ft.,  in  Piti  to  11,000  ft.  Cultivated  occasionally  on  the 
Chenab:  Outside  India  in  Japan  and  Siberia.  Fl.  spring  ;  fr.  Aug.-Nov. 
Hardy  in  England.  Bark  greyish  brown,  thick,  tough,  traversed  by  deep 
cracks,  not  unlike  the  bark  of  some  coniferous  trees.  The  fruit  is  small  and 
bout,  but  palatable,  with  a  true  apple  flavour,  and  is  much  prized  by  the  hill 
people.    Wood  brownish  white,  even,  compact,  fairly  hard. 

5.  P.  Oydonia,  Linn. — Syn.  Oydonia  vulgaris,  Pers.  Boissier  FL 
Orient  ii  656.  Quince.  Vera.  Bihif  North  India ;  Bamtsunt,  bumsuiu, 
Kashmir. 
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Extremities,  underside  of  leaves,  inflorescence,  and  calyx  white-tomen- 
tose.  Leaves  ovate,  obtuse  at  the  base,  entire,  on  short  petioles.  Stipules 
oblong,  obtuse,  glandular-serrate.  Flowers  large,  white,  2  in.  across,  on 
short  peduncles,  solitary,  or  a  few  together  at  the  end  of  short  leaf-bearing 
branchlets.  Calyx-lobes  leafy,  oblong- lanceolate,  glandular- serrate,  re- 
flexed,  longer  than  calyx-tube.  Fruit  pyriform,  clothed  with  grey  or  yel- 
low, woolly  tomentum,  5-celled  ;  cells  cartilaginous,  many-seeded.  Seeds 
covered  with  mucilaginous  pulp. 

The  Quince  is  cultivated  in  Afghanistan,  Beluchistan,  Persia,  Sindh,  the 
Panjab  plains,  and  the  North- West  Himalaya,  ascending  to  5500  ft.,  also  in 
Western  Asia  and  Europe.  Wild  or  apparently  wild  in  Greece,  Thracia,  the 
Caucasus,  Armenia,  and  North  Persia (Boissier).  According  to  C.  Koch,  Dendrol . 
i.  220,  the  original  home  of  the  Quince  is  not  known.  Like  other  pomaceous 
trees  and  shrubs,  it  springs  up  readily  from  self-sown  seed,  and  has  thus  estab- 
lished itself  in  many  localities.  In  the  Panjab  the  fruit  ripens  in  June  and 
July.    Hardy  in  England. 

6.  P.  Aria,  EhrL;  Hook.  Stud.  Fl.  126.— Syn.  P.  Kumaonensis, 
WalL  ;  P.  vesHtdyWaXk  ;  P.  lanata,  Don. ;  JSorbus  Aria,  Crantz ;  Boissier 
FL  Orient,  ii.  658.  Vern.  Qun  polos,  Afg. ;  Doda,  chola,  chilana,  maila 
(tang),  paltu%  ban  pala,  kanghi,  thdnki,  morphal,  marpol,  Pb.,  Him. ; 
Gallon,  mdirti,  paltu,  banpalti,  N.W.P.,  Him. 

A  moderate-sized  tree.  Extremities,  inflorescence,  underside  of  leaves, 
and  calyx  clothed  with  white  woolly  tomentum.  Leaves  3-5  in.  long, 
ovate  or  obovate,  coarsely  serrate,  and  generally  lobed,  with  6-12  pair  of 
prominent  lateral  nerves,  each  terminating  in  an  acute  lobe.  Petiole  £-1 
in.  long.  Flowers  white,  odorous,  £  in.  diam.,  in  terminal  compound 
corymbs.  Fruit  red,  £-1  in.  long,  turbinate,  or  globose,  crowned  with  the 
persistent  calyx-lobes,  2-8-celled,  cells  1-seeded,  endocarp  brittle. 

Common  in  many  parts  of  the  Himalaya,  between  5000  and  10,000  ft,  from 
the  Indus  to  Bhutan.  Also  in  Afghanistan,  Europe,  North  Africa,  Siberia,  and 
Western  Asia.  Fl.  Apr.-May ;  fruit  Aug.-Oct.  Branchlets  brown,  with  white 
specks,  larger  branches  often  white,  bark  of  trunk  reddish  or  dark-brown,  with 
shallow,  longitudinal  wrinkles.  The  tree  is  readily  known  by  the  white  under- 
side of  leaves,  the  abundant  white  blossoms,  and  the  showy  red  fruit  Wood 
light-coloured,  compact  Fruit  eaten  when  half  rotten.  In  Europe.  P.  Aria  is 
an  exceedingly  variable  species,  varying  with  undivided,  lobed,  and  pinnatifid 
leaves,  and  divided  by  many  botanists  into  several  species. 

The  common  Medlar,  P.  (Mespilus),  germanica,  Linn.,  with  spinescent 
branchlets,  oblong-lanceolate  leaves,  large  solitary  white  flowers,  and  5-celled 
fruit,  with  a  bony  endocarp,  the  cells  1-seeded,  is  wild  in  Western  Asia,  Greece, 
and  Thracia,  naturalised  in  the  rest  of  Europe,  but  has  not  yet  been  found  in 
the  Himalaya. 

7.  P.  nrsina,  Wall. — Vern.  Sulta,  hulia. 

A  shrub  or  small  tree.  Buds,  inflorescence,  petioles  and  underside  of 
leaflets  along  nerves  hispid  with  long,  generally  rusty  hairs.  Leaves  4-6 
in.  long,  imparipinnate ;  leaflets  8-12  pair,  opposite,  sessile,  oblong,  the 
middle  ones  longer  than  the  upper  and  lower,  1-1 1  in.  long,  cuspidate- 
serrate.      Flowers  greenish    white,   unpleasant -smelling,   in  compound 
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corymbs,  terminal,  and  from  the  axils  of  the  uppermost  leaves,  with  long 
linear,  rusty-pilose  bracts.  Calyx  cup-shaped,  glabrous,  cleft  half-way 
into  acute,  triangular  segments.  Petals  rusty-villous  when  young.  Ovary 
hairy ;  styles  2-5,  thick.  Fruit  ovoid,  globose  or  turbinate,  £  in.  diam. 
or  less,  crowned  with  the  persistent  calyx-lobes,  bluish  when  ripe.  (A 
variety  with  white  fruit  recorded  from  Kamaon  and  Lahoul.) 

Himalaya  not  uncommon,  between  6000  and  11,000,  at  times  12,000  ft,  from 
Indus  to  Sikkim.  Fl.  June,  July.  Attains  20  ft,  in  habit  most  like  the  moun- 
tain-ash. 

P.  Aucttparia,  Gcertn.,  the  Mountain-ash  of  Europe  and  North  Asia,  with  6-8 
pair  of  leaflets,  and  scarlet  fruit ;  and  P.  Sorbus,  Gaartn.,  the  Service-tree,  of 
South  Europe  and  Western  Asia,  with  glabrous,  glutinous  buds,  and  larger 
pyriform  fruit, — are  nearly  related  to  this  species.  P.  foliolosa,  Wall.  PI.  As. 
rar.  t  189,  also  belongs  to  the  same  sub-genus  Sorbus ;  it  is  a  shrub  with 
elongated  almost  twining  branches,  branchlets  and  petioles  woolly,  leaflets 
entire,  only  serrated  at  the  apex,  and  small  red  fruit  Nepal,  Sikkim,  Bhutan, 
8000-9000  ft  elevation.    FL  May. 

6.   CRAT2EGUS,  Linn. 

Shrubs  or  small  trees,  often  spiny,  with  simple,  lobed  or  pinnatifid 
leaves  and  deciduous  stipules.  Flowers  white  or  red,  in  terminal  corym- 
bose cymes,  with  caducous  bracts.  Calyx-tube  urceolate  or  campanulate, 
mouth  contracted ;  lobes  5.  Petals  5,  inserted  at  the  mouth  of  the  calyx. 
Stamens  many.  Carpels  1-5,  adnate  below  to  the  calyx-tube  ;  styles  1-5, 
stigma*  truncate,  ovules  2  in  each  cell  Fruit  ovoid  or  globose,  with  a 
bony  1-5-celled  stone,  or  with  5  bony  1-  rarely  2-seeded  stones. 

Leaves  deeply  pinnatifid  .  .  .  .     1.  C.  Oxyaeamtha. 

Leaves  oblong,  crenate  .  .  .  •  .    2.  C.  Pyracantka. 

1.  0.  Oxyacantha,*  linn.;  Hook.  Stud.  FL  127.  Hairfhorn,  white- 
thorn.— Vern.  Ring,  ringo,  ramnia,  jnngyat,  phinddk,  patdlchan,  Pb. ; 
Bansanjli,  sur  sinjli,  Jhelam. 

A  small  tree,  branchlets  spinescent,  leaves  pinnatifid,  segments  2-3 
pair,  oblong,  lobed  or  dentate,  petiole  half  the  length  of  leaf  or  less. 
Stipules  large,  leafy,  falcate  or  semicordate.  Cymes  corymbose,  many- 
flowered.  Flowers  white,  carpels  1-2.  Pedicels,  calyx-tube,  and  segments, 
as  well  as  the  young  fruit,  with  long  thin,  soft  white  hairs.  Fruit  ovoid 
or  subglobose,  glabrous,  red,  rarely  yellow  when  ripe,  with  a  hard  bony 
1-2-celled  nut. 

North-West  Himalaya  from  Indus  to  Ravi,  between  6500  and  9300  ft.  ;  also 
in  Afghanistan,  Western  Asia,  Siberia,  and  Europe.  Cultivated  in  Afghanistan 
(Babers  tomb,  Kabul ;  Mahomed's  tomb,  Ghazni),  and  near  villages  in  the 
North-West  Himalaya.  Fl.  June,  July;  fr.  Sept-Oct  Attains  25-30  ft,  with 
a  rounded  moderate-sized  head.  Trunk  short,  erect,  3-4  ft  girth,  dark  ash- 
coloured,  rough,  wood  close-grained.  Cultivated  on  account  of  its  flowers  and 
the  edible  fruit,  which  is  much  better  than  that  of  the  European  hawthorn. 

By  many  botanists  the  European  hawthorn  is  commonly  divided  into  2  species 
(sub-sp.  Hooker  1.  £)    1.  (7.  monogyna,  Jacq.,  with  1  carpel  and  style,  1  nut,  lan- 

*  I  write  Oxyacantha  and  Pyracantka,  because  Linnaeus  (sp.  plant  688,  685)  treated 
these  words  as  substantives. 
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ceolate  calyx-segments,  peduncles  and  calyx-tube  pubescent,  and  deeply  lobed  or 
pinnatitid  leaves ;  and  2. 6T.  Oxyacantha,  Jacq.,  with  2-3  carpels  and  styles,  2-3 
nuts,  calyx-segments  triangular,  peduncles  and  calyx-tube  glabrous,  leaves  den- 
tate, with  3  shallow  lobes  at  the  top,  flowering  a  fortnight  earlier.  The  Indian 
specimens  approach  more  to  C.  monogyna,  and  are  referred  to  it  by  Boissier  1. 
c  664  In  England  there  are  intermediate  forms  between  the  2  sub-species, 
though  in  nursery-grounds  the  seed  of  (7.  monogyna  is  not  known  to  produce 
plants  of  the  other  form  (Syme  Engl  Bot.  iii.  238). 

2.  0.  Pyracantha,  Persoon. — Syn.  C.  crenulata,  Roxb.  FL  Ind.  ii. 
509  ;  Bot  Reg.  30 1. 52.  Cotoneaster  Pyracantha  and  C.  crenulata,  Koch. 
1.  c.  175. — Vem.  Gingaru,  gidnru,  N.W.P. 

A  large  shrub,  or  small,  much -branched,  stiff-branched  tree,  with  spines- 
cent  branchlets,  glabrous,  the  youngest  branchlets  sometimes  pubescent. 
Leaves  glabrous,  shining,  coriaceous,  linear-oblong,  1-2  in.  long,  narrowed 
into  a  short  marginate  petiole,  crenate,  generally  approximate  on  short 
lateral  branchlets.  Stipules  deciduous.  Flowers  white,  numerous,  smaller 
than  those  of  C.  Oxyacantha,  in  short  compound  cymes.  Carpels  5. 
Fruit  nearly  globose,  less  than  {■  in.  diam.,  orange  or  vermilion, 

Himalaya  5000-7000  ft,  from  Sutlej  to  Bhutan.  In  Eamaon  as  low  down  as 
2500  ft  Caucasus,  Western  Asia,  and  South  Europe.  Evergreen ;  fl.  April-May; 
fruit  ripens  July,  Aug.  Hardy  in  England.  The  western  form,  C.  Pyracantha, 
has  scarlet  fruit,  but  there  seems  to  be  no  other  difference  sufficiently  important 
to  maintain  the  two  as  separate  species. 

Photinia  dubia,  Lindl.  Trans.  linn.  Soc  xiii  t  10,  is  an  evergreen  shrub  or 
tree,  with  coriaceous,  crenate,  prominently  penniveined  leaves,  and  white  flowers 
in  terminal  panicles.  The  fruit  is  an  ovoid  berry,  crowned  with  the  persistent 
calyx,  1-5-celled,  endocarp  and  dissepiments  thin.  East  Bengal  and  Burma,  has 
not  been  found  in  the  N.W.  Himalaya.  What  Madden  mentions  under  this 
name  is  Stranvama  glaucescens,  Lindl. 

7.  COTOREASTEB,  Medicus. 

Shrubs  or  small  trees,  with  alternate,  coriaceous,  generally  entire,  often 
downy  leaves  and  deciduous  stipules.  Flowers  small,  white  or  pink,  soli- 
tary or  in  few-  or  many-flowered  axillary  or  terminal  corymbose  cymes. 
Calyx-segments  5,  short,  persistent  Petals  5.  Stamens  many,  inserted 
at  the  mouth  of  calyx.  Carpels  2-5,  adnate  wholly,  or  by  their  backs 
only  to  the  calyx-tube;  styles  2-5,  free;  stigma  truncate;  ovules  2  in 
each  cell,  erect     Fruit  small,  with  2-5  bony  1 -seeded  stones. 

Leaves  deciduous,  soft-pubescent 
Leaves  oblong  or  ovate  ;  flowers  numerous  in  spreading  com- 
pound pedunculate  cymes  * 1.  G.  baciUarit. 

Leaves  ovate-lanceolate ;  flowers  5-10,  in  short  compact  cymes    2.  C.  acuminata. 
Leaves  more  or  less  persistent,  obovate  or  rotundate,  with  white 
woolly  tomentum  beneath;  flowers  in  short  few-flowered 

cymes 8.  C.  nummulnria. 

Leaves  evergreen,  flowers  solitary 4.  C.  microphylla. 

1.  0.  bacillaris,  WalL— Syn.  C.  obtuea,  Wall,  and  C.  ajfinis,  Lindl 
Vem.  Ri,  riu,  lin,  fan,  ran,  rduns  res,  rish,  Pb.  Him. ;  Ruinsh,  Jaonsar 
Bawur. 
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A  large  deciduous  shrub  or  small  tree,  with  ovate  or  obovate-oblong 
leaves,  1-3  in.  long,  entire,  soft-pubescent  or  tomentose  beneath ;  stipules 
subulate,  early  caducous.  Flowers  white,  J  in.  across,  in  pedunculate, 
spreading,  compound,  many-flowered  cymes,  at  the  end  of  short  leaf-bear- 
ing branchlets.  Fruit  numerous,  sub-globose,  dark  brown,  on  slender 
pedicels,  in  large  spreading  bunches. 

Waziristan,  4000-8300  ft ;  Salt  range,  1500-2500  ft ;  N.W.  Himalaya,  from 
Indus  to  the  Sarda.  at  5000-10,000  ft  Sikkim,  Bhutan.  FL  May,  June.  Wood 
white,  strong,  elastic ;  used  for  walking-sticks  in  the  N.W.  Himalaya.  Hardy 
in  England. 

C.frigida,  Wall. ;  Bot  Reg.  1 1229,  with  oblong-lanceolate  leaves  and  bright 
scarlet  fruit  Nepal,  Sikkim.  Is  nearly  allied  to  this  sp.,  and  perhaps  not 
specifically  distinct 

2.  0.  acuminata,  IindL  Trans.  Linn.  Soc.  xiii.  t.  9,  p.  101. — Vern. 
Biu,  rdun8,  ruinsh. 

A  deciduous  shrub,  with  fasciculate,  ovate-lanceolate,  subcoriaceous 
leaves,  entire,  1-2  in.  long ;  extremities  and  young  leaves  with  soft  silky 
hairs.  Stipules  subulate,  ciliate.  Flowers  white,  £  in.  across,  in  compact 
cymes  with  2-10  flowers,  at  the  end  of  short  leaf-bearing  branchlets. 
Calyx  turbinate,  glabrous  or  with  long  white  soft  hairs  ;  segments  short, 
rounded  or  acute,  often  fringed  with  soft  white  hairs.  Fruit  subcylin- 
drical  or  turbinate,  thicker  at  top,  j  in.  long  (red  when  ripe,  cult,  at  Kew). 

Himalaya,  Bias  to  Sikkim,  4500-10,000  ft  FL  May- July.  Wood  white ; 
walking-sticks  are  made  of  it  on  the  Deoban  range,  in  Jaonsar  Bawur,  and  ex- 
ported to  the  plains.    Hardy  in  England. 

3.  C.  nummularis,  Fisch.  et  Meyer;  Boissier  FL  Orient  il  666. 

A  shrub  or  small  tree,  nearly  evergreen,  with  obovate,  rotundate,  or 
broad-elliptic  leaves,  £-1  in.  long,  obtuse,  retuse,  or  mucronate,  densely 
clothed  beneath  with  white  woolly  {omentum.  Flowers  white  or  pink, 
1  in.  across,  in  short,  nearly  sessile,  few-flowered  cymes  at  the  end  of 
short  leaf-bearing  branchlets.  Calyx  and  pedicels  densely  white  tomen- 
tose.   Fruit  black. 

Afghanistan,  Beluchistan,  N.W.  Himalaya  from  the  Indus  to  Bhutan,  6000- 
11,000  ft  Also  on  the  Caucasus,  in  the  Crimea,  Armenia,  and  Syria.  FL  April, 
May.    Hardy  in  England. 

A  sp.  of  Cofaneeuter,  with  glabrous  calyx,  larger  flowers  in  pedunculate 

res,  pubescent  pedicels,  is  found  in  Hazara,  Kashmir,  and  the  arid  tracts  of 
inner  Himalaya  (Piti,  Lahoul),  and  is  probably  the  same  as  the  common 
European  species,  C.  vulgaris,  Lindl,  Hook.  Stud.  Fl.  127,  which  is  also  known 
from  Siberia  and  Tibet.    The  fruit  of  the  European  shrub  is  red,  rarely  black. 

4.  0.  microphylla,  Wall.;  Bot.  Reg.  t  1114.  —  Vern.  Khariz,  luni, 
Kashmir ;  Garri,  Kamaon. 

An  erect  or  prostrate  evergreen  shrub,  with  small,  coriaceous,  glossy 
dark-green,  obovate  or  cuneate-oblong  leaves,  solitary,  large,  snow-white 
flowers,  nearly  £  in.  across,  and  scarlet  fruit. 

Common  in  the  Himalaya  from  Knahmir  to  Bhutan,  5000-11,000  ft  FL  May, 
June.  Used  in  Kashmir  for  making  baskets.   The  ripe  fruit  is  sweet  (J.  L.  S.) 
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This  small  showy  shrub  is  hardy  in  England,  and  is  cultivated  in  a  great 
variety  of  forms,  some  of  which  have  been  described  and  figured  as  distinct 
species  ((7.  thyrwefolia,  congesta,  Saunders  Refugium  Botanicuni,  t.  60,  51). 

(7.  buxifotioy  Wall. ;  Wight  Ic.  t  992,  with  3- flowered  peduncles,  and  ovate 
leaves,  from  Eamaon,  and  the  Nilgiris  and  Pulneys,  is  closely  allied  to  (7. 
microphylla.  On  the  Nilgiris  and  Pulneys  this  is  a  very  rigid  ramous  shrub  or 
small  tree ;  the  wood  is  dense  and  elastic,  and  clubs  are  made  of  it  (Bedd.  Fl. 
Sylv.  Manual,  p.  98). 

8.  STBAITViBSIA,  Iindl. 
A  tree,  with  alternate,  simple,  serrulate,  coriaceous  evergreen  leaves  and 
flowers  in  large  corymbose  cymes.  Calyx-tube  campanulate,  base  semiad- 
nate  to  the  ovary,  with  5  short,  erect,  persistent  segments.  Petals  5, 
sessile,  pilose  at  base.  Stamens  20 ;  filaments  subulate,  inserted  in  the 
mouth  of  calyx.  Ovary  villose,  half  free,  5-celled,  2  ovules  in  each  cell ; 
styles  5,  connate  half-way  up,  stigma  reniform.  Fruit  a  fleshy  drupe, 
including  a  5-celled,  5-valved  capsule ;  dehiscing  loculicidally,  the  crus- 
taceous  valves  separating  from  each  other  and  from  the  axis,  the  dissepi- 
ments remaining  attached  to  the  inner  face  of  the  valves. 

1.  8.  glaucescens,  LmdL  Bot,  Reg.  i  1956. — Syn.  Crataegus  glauca, 
WalL     Vern.  Oarmehal,  sund,  Kamaon. 

A  small  evergreen  tree,  with  lanceolate  leaves  4-6  in.  long,  glabrous 
above,  pale  beneath,  and  pubescent  along  the  middle  nerve.  Flowers 
white,  £  in.  across.     Calyx  white-tomentose. 

Himalaya,  outer  ranges,  Qarhwal,  Eamaon  (woods  and  ravines,  associated  with 
Querent,  Andromeda,  Juyrica,  and  Symploeoe),  Nepal,  generally  between  3000 
and  4000  ft.,  ascends  to  8000  ft  Kasia  hills.  FL  April,  June.  Fr.  Sept.,  Oct 
Very  tender  in  England.  20  ft  high,  trunk  short,  crown  close,  rounded,  dark 
green.    Wood  dull  reddish-brown,  fine-grained,  hard. 

Order  XXXIII   SAXIFRAGES. 

Trees,  shrubs,  or  herbs;  flowers  regular,  generally  bisexual  Calyx 
free,  or  adnate  to  ovary,  5-lobed,  rarely  4-12-lobed,  valvate  or  imbricate 
in  bud.  Petals  5,  rarely  4  or  none,  imbricate  or  valvate  in  bud.  Stamens 
as  many  as  petals,  or  double  their  number,  free ;  anthers  dorsifixed,  con- 
nective frequently  glandular  at  the  back.  Disc  tumid,  annular  or  glan- 
dular. Carpels  2  or  more,  usually  connate  into  a  2-  rarely  1 -celled  ovary ; 
styles  as  many  as  cells,  free  or  united ;  stigmas  capitellate ;  ovules  many, 
placentae  attached  to  the  inner  angle;  parietal  in  the  1 -celled  ovaries. 
Fruit  a  1-3-celled  berry  or  capsule,  or  of  2  or  more  many-seeded  follicles. 
Seeds  small ;  embryo  minute,  in  a  copious,  fleshy  or  horny  albumen. — 
Gen.  PL  L  629 ;  Boyle  HL  215  (Phfiadetphea),  225  (GrouulariecB,  Saxi- 
fragecu);  Wight  HL  ii  50. 

Leaves  opposite. 
Stamens  8-10;  flowers  in  terminal  corymbs;  outer  flowers 

large,  sterile 1.  Hydrangea. 

8tamens  10;  capsule  globose,  separating  into  3-5  distinct 

cocci 8.  Dbutsia. 

Stamens  numerous ;  «peule  turbinate,  dehiscing  loculicidally      $.  Philadklfhus. 
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Leaves  alternate. 
Flowers  numerous,  in  long  racemes ;  fruit  a  2-celled  capsule, 

free 4.  Itia. 

Flowers  axillary,  or  in  short  racemes ;  fruit  a  berry,  inferior, 

crowned  by  the  remains  of  calyx 5.  Ribes. 

1.  HYDRANGEA,  Linn. 

Erect  or  climbing  shrubs  or  trees.  Leaves  opposite,  petiolate,  exstipu- 
late.  Flowers  in  terminal  corymbs  with  deciduous  bracts,  the  outer 
flowers  often  sterile  and  larger  than  the  fertile  inner  flowers.  Calyx-tube 
adnate  to  the  ovary,  turbinate  or  hemispherical ;  limb  truncate  or  4-5- 
dentate.  Petals  4-5,  valvate.  Sterile  flowers  apetalous,  but  calyx-limb 
with  4-5  large  petaloid  veined  segments.  Stamens  8-10,  inserted  at  the 
base  of  an  epigynous  disc,  filaments  filiform,  anthers  short  Ovary  in- 
ferior, more  or  less  incompletely  2-4-celled ;  styles  2-4,  free  or  connate  at 
the  base ;  ovules  very  numerous.  Fruit  a  membranous  capsule,  crowned 
by  the  calyx-limb,  and  the  persistent  styles,  2-4-celled,  dehiscent  at  the  top 
between  the  styles,  many-seeded.  Seeds  minute,  with  a  membranous 
testa ;  embryo  in  fleshy  albumen. 

1.  H.  altissima,  WalL  Tent  FL  Nep.  t  50. 

A  large  climbing  shrub,  glabrous,  with  loose,  grey  or  brown,  membran- 
ous, shining  bark,  peeling  off  in  long  rolls  like  that  of  the  birch.  Leaves 
ovate,  acuminate,  dentate,  4-6  in.  long ;  petiole  1-2  in. ;  main  lateral 
nerves  6-8  on  either  side  of  midrib.  Flowers  whitish,  calyx-segments  of 
sterile  flowers  j-£  in.  long,  obovate. 

Himalaya,  5000-10,000  ft.  in  shady  forests  from  Sutlej  (Nagkanda,  Serahn)  to 
Bhutan.  FL  June,  July.  Very  tender  in  England.  Bark  used  as  a  substitute 
forpaper  (T.  Thomson,  Him.  Journ.  47). 

Two  other  species  are  found  in  Kamaon :  H.  a?pera,  Don.,  with  oblong-lanceo- 
late leaves,  sharp  serrate,  grey  tomentose  beneath,  styles  tree  from  the  base ; 
and  H.  vestita,  WalL,  pubescent,  with  broader  leaves,  and  styles  connate  at  the 
base. 

H.  Hortetma,  DC,  the  common  Hydrangea,  or  Chinese  Guelder  Hose,  from 
China  and  Japan,  is  cultivated  as  an  ornamental  shrub  in  Europe  and  India  on 
account  of  the  splendid  heads  of  sterile  flowers,  which  are  green  at  first,  then 
rose-coloured  or  Dlue. 

2.  DBUTZIA,  Thunb. 

Shrubs,  pubescent  or  scabrous,  hairs  generally  stellate.  Leaves  and 
branches  opposite.  Leaves  serrate,  exstipulate.  Flowers  white,  corym- 
bose or  axillary.  Calyx-tube  campanulate,  adnate  to  the  ovary ;  limb  5- 
toothed.  Petals  5,  induplicate-valvate  or  imbricate  in  bud.  Stamens  10, 
inserted  under  the  edge  of  the  epigynous  disc,  the  alternate  stamens 
longer;  filaments  flat,  often  winged,  terminating  in  two  teeth  at  the 
top;  anthers  didymous,  nearly  globose.  Ovary  inferior,  3-5-celled; 
styles  3-5;  ovules  numerous,  imbricate  on  fleshy  placentae.  Capsule 
globose,  3-5-celled,  separating  septdcidally  into  3-5  distinct  cocci,  or  de- 
hiscing at  the  apex  between  the  styles.  Seeds  numerous ;  testa  mem- 
branous ;  albumen  fleshy. 
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Rough,  with  grey  stellate  pubescence ;  petals  oblong,  pubescent        1.  D.  itaminea. 
Smooth,  with  sorb  scattered  stellate  hairs ;  petals  obovate,  smooth    2.  D.  corymbosa. 

1.  D.  staminea,  Brown ;  Wall.  PL  As.  rar.  t  191;  Bot  Keg.  xxxiii. 
t.  13. — Vern.  Muneti,  Kamaon. 

A  shrub,  branchlets  and  inflorescence  scabrous  with  grey  stellate 
pubescence.  Leaves  lanceolate  or  ovate-lanceolate,  l-2£  in.  long,  on  short 
'  petioles,  rough  on  both  sides  with  stellate  pubescence,  grey  beneath. 
Flowers  white,  fragrant,  on  short  trichotomous  panicles,  with  linear 
bracts,  at  the  ends  of  branchlets.  Calyx-teeth  triangular  acute,  somewhat 
shorter  (when  in  flower)  than  the  cup-shaped  tube.  Petals  oblong,  pubes- 
cent outside. 

Himalaya,  6000-8000  ft.,  from  Kashmir  to  Bhutan.  FL  May,  June,  Hardy 
in  England.    A  variety  with  larger  flowers  is  D.  Brunoniana,  Wall 

2.  D.  corymbosa,  Brown ;  Boyle  111.  t.  46,  £  2 ;  Bot.  Beg.  xxvi.  t.  5. 

A  shrub,  not  scabrous ;  branchlets  and  leaves  with  scattered,  soft,  stel- 
late hairs  or  scales ;  bark  peeling  off  in  long  shining  rolls.  Leaves  ovate- 
lanceolate,  long-acuminate,  2-5  in.  long,  on  short  petioles.  Flowers  white, 
in  broad,  trichotomous,  corymbose  panicles,  at  the  ends  of  branchlets ; 
bracts  small,  deciduous.  Calyx-teeth  ovate,  obtuse,  shorter  when  in  flower 
than  the  hemispherical  tube.     Petals  broad-obovate  or  rounded,  glabrous. 

Himalaya,  6000-10,000  ft,  from  Sutlej  to  Bhutan.  FL  May,  June.  Hardy 
in  England. 

3.  PHUiADELPHUS,  linn. 

Shrubs,  often  with  stellate  hairs.  Leaves  and  branches  opposite;  no 
stipules.  Flowers  white  or  straw-coloured,  axillary  or  corymbose.  Calyx- 
tube  turbinate,  adnate  to  the  ovary,  with  4,  rarely  5  lobes,  valvate  in  bud. 
Petals  4,  rarely  5,  convolute  in  bud.  Stamens  20-40,  inserted  under  the 
edge  of  the  epigynous  disc ;  filaments  subulate  ;  anthers  globose.  Ovary 
3-5-celled ;  styles  3-5 ;  ovules  numerous,  imbricate.  Capsule  turbinate,  3- 
5-celled,  dehiscing  loculicidally.  Seeds  numerous,  testa  membranous, 
reticulate ;  albumen  fleshy. 

1.  P.  coronarius,  Linn.— Syn.  P.  tomentoms,  Wall;  Boyle  HI.  1 46  £  1. 

A  shrub,  branchlets  glabrous.  Leaves  ovate,  sometimes  elliptic,  acumi- 
nate, dentate  with  distant  teeth,  clothed  beneath  with  long  soft  white 
haire,  2-3  in.  long,  on  petioles  £-£  in.  long ;  three  pairs  of  main  lateral 
nerves,  two  from  the  base  or  from  near  the  base,  arcuate,  the  innermost 
pair  nearly  meeting  at  the  apex  of  the  leaf,  a  third  pair  generally  half- 
way up  the  midrib.  Flowers  axillary,  in  short  racemes  at  the  ends  of  the 
branches,  strongly  scented.  Calyx-lobes  pubescent  inside,  ovate,  nearly 
as  long  as  calyx-tube.  Style  deeply  4-  or  5-cleft,  as  long  as  stamens  or 
shorter. 

North-West  Himalaya,  Kishtwar  to  Kamaon  6000-10,000  ft,  Sikkim.  FL 
May-July.  Also  in  Japan,  China,  Mantshuria,  the  Caucasus,  and  (indigenous 
or  naturalised)  in  Central  Europe.  Hardy  in  England.  I  cannot  find  any 
specific  difference  between  the  European  and  Himalayan  shrub.  The  former  is 
less  hairy,  and  has  more  elliptic  leaves. 
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4.  ITEA,  linn. 

Trees  and  shrubs,  with  alternate,  petiolate,  exstipulate  leaves.  Flowers 
small,  white,  in  long,  terminal,  and  axillary  simple  racemes.  Calyx-tube 
adnate  at  the  base  to  ovary,  with  5  ovate  or  subulate  persistent  lobes. 
Petals  5,  perigynous,  linear.  Stamens  5,  inserted  under  the  edge  of  a 
perigynou8  disc  ;  anthers  short,  oblong.  Ovary  oblong,  free  or  half  free, 
2-celled;  style  simple,  erect,  persistent,  with  2  furrows.  Capsule  free, 
septicidally  2-valved,  each  valve  terminated  by  half  the  style,  the  stigma 
cohering.  Seeds  numerous  or  few.  Embryo  cylindrical,  in  the  axis  of  a 
scanty  fleshy  albumen. 

1.  I  nutans,  Boyle. — Vera.  Ldar,  Kaghan ;  Garkat?i>  Kaxnaon. 

A  shrub,  leaves  ovate-oblong  or  elliptic-oblong,  acuminate,  sharply  ser- 
rate, 4-6  in.  long,  subcoriaceous,  glabrous  and  shining  above,  pubescent 
or  glabrous  beneath  ;  main  lateral  nerves  5-7  pair,  anastomosing  by  slender, 
closely  parallel,  transverse,  and  by  distinct  intramarginal  veins.  Flowers 
in  fascicles  of  3-5,  on  pedicels  as  long  as  calyx,  in  slender  drooping  racemes 
4-8  in.  long.  Calyx  and  pedicels  pubescent  or  glabrous.  Capsules  re- 
flexed. 

North-West  Himalaya  3000-6000  ft.,  from  Hazara  (rare)  to  Kamaon,  Fl. 
Apr.-July. 

5.  BIBES,  linn. 

Shrubs,  often  armed  with  prickles.  Leaves  alternate,  entire  or  lobed, 
plaited  or  convolute  in  bud.  Stipules  none  or  adnate  to  petiole.  Flowers 
white  red  yellow  or  green,  solitary  or  racemose,  often  unisexual ;  pedi- 
cels bracteate.  Calyx  adnate  to  ovary,  limb  tubular  or  campanulate, 
4-5-fid,  imbricate  or  subvalvate  in  bud.  Petals  small,  4-5.  Stamens  as 
many  as,  and  inserted  with  petals  in  the  throat  of  the  calyx.  Ovary  infe- 
rior, 1 -celled ;  styles  2 ;  ovules  few  or  many,  on  2  slender  parietal  placentae. 
Berry  ovoid  or  globose,  1 -celled,  with  few  or  many  seeds.  Seeds  horizontal ; 
testa  with  a  gelatinous  coat;  albumen  adhering  to  the  testa;  embryo 
minute. 

Armed ;  peduncles  1-2  flowered  .  .  .  .  .     1.  R.  OrostiUaria. 

Unarmed  ;  flowers  racemose  unisexual ;  racemes  erect ;  calyx- 
limb  short,  flat 
Pubescent  and  viscid  with  stipitate  glands  ;   leaves  nearly 

orbicular  with  obtuse  lobes  .  .  .  .     2.  R  orientate. 

Nearly  glabrous ;  leaves  with  large  acute  or  acuminate  lobes  .     8.  R.  glacial*. 
Unarmed  ;  flowers  racemose  bisexual,  racemes  drooping ;  calyx- 
limb  campanulate. 
Leaves  glandular,  dotted  beneath ;  bracts  minute       .  .     4.  R  nigrum. 

Leaves  eglandular ;  bracts  ovate  .  .  .  .     6.  R.  rubrum. 

1.  B.  Orooralaria,  linn. ;  Wall,  in  FL  Ind.,  ed.  Carey,  ii.  515 ;  Hook. 
Stud.  Fl.  134.— Syn.  B.  Himalensey  Boyle.  R  alpestre,  WalL  ;  Jacq. 
Voy.  Bot  t.  75.  Gooseberry.  (Krti8bdry  Swed. ;  GroseWe,  Fr. ;  Krushotc- 
nik,  Buss. ;  Krausbeere,  Graselbeere,  local  German  names,  seem  all  to 
have  the  same  origin,  and  Gros&idaria  is  derived  from  them.)  Vein. 
PTUa,  pUtkchdj  kdnsi,  teila,  amldnch,  Upper  Chenab  and  LahouL 
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A  small  pubescent  shrub,  armed  with  1-3  spines  under  the  leaf-buds, 
and  often  with  smaller  scattered  prickles.  Leaves  fasciculate  on  short 
lateral  branchlets,  nearly  orbicular,  3-5-lobed,  1  in.  diam. ;  lobes  irregularly 
crenate,  Flowers  solitary  or  twin,  greenish,  drooping,  on  short,  pubescent, 
1-3-bracteate  peduncles.     Berries  glandular-hairy. 

Southern  flank  of  Safedkoh  8000-12,000  ft.  Arid  tracts  of  the  inner  Hima- 
laya, from  the  Indus  to  Eamaon,  between  8000  and  11,500  ft  Eaghan,  Lahoul, 
Kunawar,  Niti,  Europe  (in  Norway  to  near  the  63d  degree  N.  kt),  North  Africa, 
Armenia,  Caucasus.  FL  spring ;  fruit  ripe  Sept-Oct,  small  and  sour.  Lin- 
naeus established  two  species  :  R.  Groamlarta,  with  glandular  hairy  fruit, 
R.  Uva  crispa,  with  the  ripe  fruit  glabrous.  Both  are  cultivated  in  numerous 
varieties  throughout  Europe ;  they  are,  however,  now  commonly  united  into  one 
species. 

2.  B.  orientale,  Poiret;  Boissier  FL  Orient  ii.  817. — Syn.  R  lepto- 
stacftyum,  Dn*.  in  Jacq.  Voy.  Bot  t  76.  R.  villosum,  Wall,  in  FL  Ind.,  ed. 
Carey,  ii  514.  R.  glandulosum,  Thorns.  West  Him.  104.  Vern.  GwaL- 
dakh,  kaghak,  Kaghan;  Nangke,  nydi,  phuldnch  (the  fruit  nydngha), 
Chenab ;  Askiita,  askutar,  Ladak ;  Yange,  Piti. 

A  small  shrub,  unarmed,  pubescent  with  short  hairs,  and  viscid  all  over 
with  numerous,  yellow  or  brown  stipitate  glands.  Leaves  generally  fasci- 
culate ;  branchlets  marked  with  the  scars  of  bud-scales  and  leaves.  Leaves 
nearly  orbicular,  with  cordate  or  rounded  base,  3-  rarely  5-lobed,  crenate- 
dentate,  greyish  brown  beneath ;  basal  nerves  3  or  5,  with  few  lateral 
nerves.  Flowers  unisexual,  dioicous,  in  erect  racemes,  with  linear  or  ob- 
long, concave,  ciliate,  deciduous  bracts,  somewhat  longer  than  pedicels. 
Male  racemes  with  many,  female  with  few  flowers.  Calyx  flat,  cup-shaped ; 
segments  ovate,  obtuse,  much  longer  than  the  small  obovate  petals.  Fila- 
ments short,  not  exceeding  anthers.  Berry  red  or  yellow  when  ripe,  with 
scattered  glandular  hairs,  £  in.  long  or  less,  with  about  10  seeds. 

Safedkoh  8000-10,000  ft.  Arid  tracts'  of  inner  Himalaya,  between  6500  (on 
the  Indus,  T.  ThomsonVand  14,000  ft.,  from  the  Indus  to  Nepal.  Tibet.  Afghan- 
istan (Griff.)  Persia.  Kurdistan,  Caucasus,  Armenia,  Syria  (Hermon,  Lebanon). 
1  follow  Earl  Eoch,  DendroL  656,  and  Boissier  L  c,  in  uniting  under  one  species 
the  West  Asiatic  and  Himalayan  plant,  as  I  find  no  specific  difference.  FL 
April-June ;  fruit  ripe  Oct,  mawkish  sweet 

3.  E.  gladale,  Wall  in  Roxb.  FL  Ind.,  e<L  Carey,  ii  513.— Syn. 
R.  acuminatum,  WalL 

An  erect,  unarmed  shrub,  glabrous  or  slightly  pubescent ;  branches 
with  brown,  shining,  perfectly  smooth  cuticle,  peeling  off  in  long  strips 
or  rolls.  Leaves  1-3  in.  long,  3-  sometimes  5-lobed,  lobes  acute  or  acumi- 
nate, more  or  less  deeply  cut,  the  subdivisions  serrate,  basal  nerves  3-5, 
the  midrib  with  2-4  pairs  of  main  lateral  nerves ;  glabrous  or  pubescent 
beneath  along  the  nerves,  occasionally  with  scattered  sessile  or  stipitate 
glands.  Flowers  green  (WalL),  fuscous  (H.  &  Th.),  in  pubescent  and 
glandular  racemes,  2-3  in.  long,  erect  when  in  flower,  drooping  when  in 
fruit ;  bracts  linear-oblong,  longer  than  pedicels,  nearly  as  long  as  flowers. 
Berry  round,  smooth,  red,  (black  t),  as  large  as  a  common  red  currant,  sour 
and  astringent 
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Himalaya  at  high  elevations,  7000-11,000  ft,  from  Kashmir  to  Bhutan. 
FL  May.    Hardy  in  England. 

4.  B.  nigrum,  Linn. ;  Hook.  Stud.  FL  134;  Hooker  &  Thomson,  Prse- 
cursores  ad  FL  Ind.  in  Journ.  linn,  Soc.  ii  88.     Black  Currant. 

An  erect  unarmed  shrub ;  calyx  and  underside  of  leaves  with  round, 
sessile,  yellow  glands ;  petioles  and  racemes  pubescent.  Leaves  somewhat 
longer  than  broad,  with  cordate  base,  3-  rarely  5-lobed ;  lobes  triangular, 
acute,  serrate,  2-3  in.  long;  basal  nerves  3,  each  with  2-4  pair  of  main  lateral 
nerves.  Petioles  as  long  as  leaf,  with  a  broad  winged  base.  Kacemes 
slender,  few-flowered,  drooping;  bracts  minute,  much  shorter  than  pediceL 
Berries  £  in.  diam.,  globose,  black  (in  gardens  in  Europe  also  white  and 
purple),  with  a  strong  aromatic  smell  and  taste. 

Kashmir  (5000-11,000  ft.),  Kunawar  (7000-12,000  ft),  Garhwal  and  Kamaon, 
vern.  papar  (6000-10,000  ft),  J.  L.  S.  Europe,  Siberia,  Dahuria.  FL  July; 
fruit  ripe  Aug.-Sept. 

5.  R.  rubruni,  Linn. ;  Hook.  Stud.  FL  134. — Syn.  R  Himalerm,  Dne. 
in  Jacq*  Voy.  Bot.  t.  77.  Vern.  GwcUdd/ch,  Khagan;  Rode,  muradh,  nabar> 
nabre,  Chenab. 

An  erect  unarmed  shrub,  without  glands.  Petioles  and  racemes  pubes- 
cent. Leaves  glabrous  or  pubescent,  often  with  long  scattered  hairs,  as 
broad  as  long,  with  cordate  base,  3-  rarely  5-lobed;  lobes  ovate-triangular, 
crenate,  basal  nerves  3  or  5,  the  3  inner  penniveined,  with  3-5  pair  of 
main  Lateral  nerves.  Petioles  as  long  as  or  longer  than  leaves,  with 
a  broad,  membranous,  often  ciliated  base.  Kacemes  many-flowered, 
drooping ;  bracts  ovate,  shorter  than  or  as  long  as  pedicel.  Berries  \  in. 
diam.,  globose,  red,  acid  (sweet  insipid,  Jacquemont). 

Himalaya  between  5000  and  12,000  ft,  both  in  the  outer  moister  region 
and  the  inner  arid  tracts.  The  red  currant  is  indigenous  in  Europe,  in  Siberia, 
as  far  as  Kamtchatka,  and  in  North  America.  Red  and  white  varieties  are  cul- 
tivated in  gardens  in  Europe.  In  Lahoui  the  berries  (niangha),  are  yellow  when 
unripe,  black  but  with  the  taste  of  red  currants  when  ripe  (Jaeschke).  The 
Lahoui  specimens  have  large  flowers,  with  a  deep  campanulate  calyx,  the  lobes 
of  which  are  ciliate.  I  follow  Hooker  and  Thomson,  L  c.  89,  in  referring  R. 
Hvmalense,  Dne.,  to  R.  rubrum,  L.;  but  the  matter  seems  to  demand  farther 
inquiry. 

Order  XXXIV.   HAMAMELIDE53. 

Shrubs  and  trees,  with  petiolate  leaves,  and  persistent  or  deciduous 
stipules.  Flowers  unisexual  or  bisexual.  Calyx-tube  more  or  less  adnate 
to  ovary,  limb  truncate  or  lobed.  Petals  4-oo,  occasionally  wanting. 
Stamens  4-  oo,  definite  or  indefinite,  perigynous.  Ovary  consisting  of  2 
carpels,  generally  free  and  rostrate  at  the  top,  2-celled ;  styles  2,  subu- 
late. Fruit  a  2-valved  capsule,  the  carpels  separating  at  the  top,  rostrate 
with  persistent  styles.  Seeds  with  a  straight  embryo  in  a  fleshy  albumen. 
—Gen.  PL  L  664 ;  Eoyle  HL  234. 
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1.  PABBOTIA,  C.  A.  Meyer. 
Trees  and  shrubs,  with  large,  deciduous  stipules,  deciduous  orenate 
leaves  and  capitate  flowers,  the  flower-heads  enclosed  in  large  membran- 
ous bracts.  Calyx  campanulate,  adhering  to  the  base  of  ovary ;  petals 
none.  Stamens  5-15,  perigynous ;  filaments  long,  filiform  ;  anthers  basi- 
fixed,  oblong,  dehiscing  longitudinally.  Ovary  2ncelled ;  styles  2  (rarely 
3) ;  one  ovule  in  each  cell. 

.1.  P.  Jacquemontiana,  Decaisne— Tab.  XavjliI.— Jacq.  Voy.  Bot.  t 
82. — Syn.  Fothergilla  involucrata,  Falconer.  Vern.  Pusser,  peshora, 
pahu,  po,  JcUlar,  kirru. 

A  large  deciduous,  gregarious  shrub  or  small  tree,  with  stellate  pubes- 
cence on  young  branches,  stipules,  calyx,  and  the  underside  of  young 
leaves.  Leaves  orbicular  or  obovate,  obtuse,  penniveined,  the  lowest  pair 
of  nerves  from  the  base,  margin  deep-crenate.  Stipules  broadly  oblong, 
as  long  as  petioles  or  longer.  Flower-heads  ovoid,  \  in.  long,  with  about 
20  sessile  flowers,  on  short  thick  stalks,  generally  at  the  end  of  short,  leaf- 
bearing  branchlets,  each  head  enclosed  in  4  large  rotundate  bracts,  mem- 
branous, white,  often  emarginate.  Flowers  bisexual;  calyx  campanu- 
late ;  limb  thick,  woolly,  truncate  or  with  a  few  linear  lobes.  Stamens 
generally  15,  inserted  inside  the  limb  of  calyx ;  anthers  oblong  without 
appendage,  the  cells  dehiscing  laterally  by  2  narrow  longitudinal  valves, 
opening  like  a  pair  of  folding-doors.  Capsule  woolly,  with  stellate  tomen- 
tum,  girt  by  the  adhering  calyx-tube,  2-celled,  the  cells  separating  when 
ripe,  each  cell  with  1  seed  in  a  hard,  horny  endocarp,  which  opens  at  the 
top  in  2  rostrate  valves.     Embryo  oblique  in  copious  albumen. 

North- West  Himalaya  in  many  places,  from  the  Indus  to  the  Ravi,  at  eleva- 
tions between  2800  and  8500  ft  Rare  trans-Indus.  Generally  found  on  low 
slopes,  growing  gregariously  in  extensive  thickets,  often  covering  several  acres, 
to  the  exclusion  of  other  shrubs,  and  with  little  or  no  grass  underneath.  The 
stems  are  grouped  in  close  clusters  of  5-6  or  more  together,  15-20  ft.  high,  and 
about  15  in.  girth,  with  a  few  divaricate  branches  at  the  top.  Rarely  solitary, 
with  a  more  tree-like  habit  FL  March-May ;  fr.  July-Sept  The  foliage  turns 
yellow  before  being  shed. 

Bark  thin,  firm,  dark  brown,  occasionally  light  silvery  grey,  with  many 
specks,  and  transverse,  blotchy,  darker  rings,  not  much  marked,  except  by  small 
circular,  elevated,  whitish  spots.  Sapwood  whitish,  heartwood  brown,  close, 
compact,  fine-  and  even-grained,  strong,  12-16  rings  per  inch  of  radius.  Highly 
esteemed  for  walking-sticks,  charpoys,  tent-pecs,  and  rice-pestles,  also  used  for 
bowB  (goleil)  for  throwing  pellets  (gol)  of  baled  earth. 

This  tree  is  valuable  on  account  of  the  toughness  and  pliability  of  its  twigs, 
which  are  used  extensively  for  binding  loads  and  basket-work.  They  are  pre- 
ferred to  all  other  material  for  making  the  twig-bridces  over  the  great  rivers  of 
the  Panjab  Himalaya.  These  bridges  are  often  300  ft.  long,  and  consist  of  one 
large  rope  to  walk  on,  and  two  smaller  side  ropes,  one  for  each  hand,  with  much 
smaller  ropes  connecting  the  hand-ropes  with  the  foot-rope.  In  Western  Kash- 
mir, near  Mozufrarabad,  these  ropes  are  made  of  hides,  but  ordinarily  they  are 
twisted  of  twigs  of  Parrotia*  when  it  can  be  got,  mixed  with  Cotoneaster,  Olea> 
and  Indigqfera,  and  where  these  plants  are  not  attainable,  they  are  made  of  the 
Birch  and  Willow.  The  Parrotia  is  cut  for  this  purpose  at  all  seasons  of  the 
year.  With  frequent  piecemeal  repair  such  bridges  do  not  generally  last  more 
than  three  years. 
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P.  persica,  C.  A.  Meyer ;  Led.  FL  Roes.  iL  376,  Boissier  FL  Orient  ii  818, 
which  grows  in  the  low  forests  on  the  south  and  south-west  coast  of  the  Caspian 
Sea  (hardy  in  England),  differs  by  long,  apiculate  anthers,  dehiscing  longitud- 
inally in  the  ordinary  manner. — Oliver  Trans.  Linn.  Soc.  xxiiL  459. 

Order  XXXV.    BHIZ0PH0BJEL2B. 

Trees  and  shrubs,  generally  glabrous,  with  opposite,  petiolate,  coriaceous, 
entire  leaves.  Stipules  interpetiolar,  early  caducous.  Flowers  generally 
bisexual,  regular.  Calyx  more  or  less  adherent  to  the  ovary,  or  free,  limb 
4-14-toothed  or  -lobed ;  lobes  valvate,  usually  coriaceous  and  persistent 
Petals  as  many  as  calyx-lobes.  Stamens  2-4  times  the  number  of  petals ; 
filaments  free ;  anthers  2-celled,  dehiscing  longitudinally,  or  with  numer- 
ous cells.  Ovary  2-5-celled,  or  dissepiments  partially  suppressed ;  ovules 
mostly  geminate,  collateral,  pendulous ;  style  generally  1  ;  stigma  simple 
or  lobed.  Fruit  coriaceous,  1 -celled,  1 -seeded,  indehiscent,  or  3-4-celled, 
and  septicidally  dehiscent— Gen.  PL  L  677 ;  Eoyle  HL  210;  Wight  111. 
L  207. 

The  seed  germinates  on  the  tree,  with  a  long  exserted  radicle 
(Mangrove  trees). 
Ovary  adnate  at  the  base  only,  protruding  beyond  the  calyx- 
tube. 
Calyx  4-merous ;  petals  entire  ;  anthers  mnltilocellate,  sub- 
sessile,  ovary  2-celled     .  .  .  .  .1.  Rhizophora. 
Calyx  5-6-merous ;  petals  truncate,  or  bifid,  with  apical  sete ; 

anthers  2-celled  ;  filaments  filiform       .  .  .2.  Cebiops. 

Ovary  entirely  adnate  to  and  included  in  the  calyx-tube,  calyx 
8-1 4-merous ;  petals  bifid,  with  apical  sete  ;  anthers  2- 
celled  ;  filaments  filiform  .  .  .  .  .8.  Bbuouikrjl. 

The  seed  does  not  germinate  on  the  tree  ;  calyx-segments  5-8  ; 

petals  5-8 ;  stamens  10-16  .  .  .  .4.  Caeallia. 

1.  BHIZOPHOBA,  Linn. 

Trees  with  stout  branchlets,  marked  with  annular  scars  of  leaves  and 
stipules,  wholly  glabrous.  Stipules  elongate.  Cymes  axillary,  peduncu- 
late, few-  or  many-flowered.  Flowers  coriaceous.  Calyx-tube  short,  sup- 
ported by  confluent  bracts ;  limb  4-lobed ;  lobes  triangular  or  oblong. 
Petals  4,  entire,  edges  generally  with  long  woolly  hairs.  Stamens  8-12, 
perigynous ;  anthers  sessile  or  nearly  so,  erect,  linear-oblong,  triangular 
in  section,  the  2  inner  faces  multdlocellate,  pollen  liberated  by  the  separa- 
tion from  the  inner  faces  of  a  common  membrane.  Ovary  half-inferior, 
2-celled ;  ovules  geminate,  pendulous ;  style  2-  dentate  at  the  top.  Fruit 
coriaceous,  long-exserted,  ovoid  or  conic,  1-celled,  1-seeded.  Seed  with- 
out albumen ;  cotyledons  conferruminate.  Germination  takes  place  in 
the  fruit  on  the  tree,  the  radicle  protrudes  soon  after  flowering  as  a  long 
cylindrical  body,  thicker  near  the  end,  attains  a  length  of  12  in.  or  more, 
and  at  length  roots  in  the  mud  when  the  fruit  falls. 

1.  B.  mucronata,  Lam. ;  Wight  Ic.  t  238. — Syn.  R  Mangle,  Eoxb. ; 
FL  Ind.  iL  459.  R  Canddaria,  W.  &  A.  Prodr.  310.  Vern.  Kamo, 
Sindh ;  BJwra,  Beng. 
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A  moderate-sized  tree,  with  elliptical  leaves,  terminating  in  a  distinct 
mucro  or  narrow  apiculus,  broadly  cuneate,  or  slightly  rounded  at  base  ; 
blade  3-5  in.  long,  2-3  in.  broad ;  midrib  very  prominent  beneath,  attenu- 
ate upwards.  Peduncle  axillary,  compressed,  often  recurved,  longer  than 
petiole,  bearing  lax  few-flowered  dichotomous  cymes.  Flowers  8-androus, 
sweet-scented;  calyx-segments  triangular;  petals  white,  edges  woolly. 
Fruit  ovoid,  furrowed,  supported  at  the  base  by  the  calyx.  The  radicle 
of  the  seed  germinating  on  the  tree  often  2£  ft.  long. 

Sindh,  tidal  creeks  of  the  estuary  of  the  Indus.  Coasts  and  back-waters  of 
the  peninsula,  Bengal  and  Burma.  A  widely-spread  species  on  the  coasts  of 
Africa,  and  over  the  Indian  Archipelago  to  Australia.  25  ft.  high,  with  a  small 
crown.  Wood  red,  hard,  and  durable  ;  the  bark  is  used  for  tanning,  the  fruit 
is  said  to  be  eatable. 

B.  coivjugatay  Linn.,  a  small  tree,  nearly  related  to  this,  and  frequently 
associated  with  it,  has  narrow  leaves,  short  2-3-flowered  cymes  nearly  sessile 
below  the  leaves,  12  stamens,  and  the  radicle  attaining  12-18  inches. 

2.  CEBIOPS,  Aroott. 

Trees  or  large  shrubs,  wholly  glabrous.  Flowers  coriaceous.  Calyx- 
tube  short,  supported  by  confluent  bracts;  limb  5-6-partite;  segments 
oblong-lanceolate.  Petals  5-6,  truncate,  or  emarginate.  Stamens  10-12, 
inserted  between  the  divisions  of  a  lobed,  annular  disc  ;  filaments  slender, 
filiform ;  anthers  small,  ovate-oblong,  2-celled,  dehiscing  longitudinally. 
Ovary  half-inferior,  3-celled ;  ovules  2  in  each  cell;  style  undivided. 
Fruit  and  germination  as  in  Ehizophora. 

1.  C.  Candolliana,  Arnott ;  Wight  Ic  t  240. — Vern.  Kirrari,  chauri, 
Sindh. 

A  tall  shrub  or  small  tree,  with  obovate  leaves  2-3  in.  long,  1-2  in. 
broad,  base  cuneate,  apex  broad,  rounded;  midrib  prominent  beneath. 
Peduncles  short,  bracteolate,  and  shortly  2-3-forked  at  the  top.  Flowers 
8ubses8ile,  subcapitate.  Petals  5,  oblong,  truncate,  with  3  clavate  setae, 
base  abruptly  narrowed,  margins  slightly  cohering  below  the  middle. 
Stamens  10,  alternately  shorter. 

Sindh,  mud  forests  at  mouth  of  Indus  and  salt-water  creeks.  Coast  of  penin- 
sula, Indian  Archipelago,  extends  to  Australia,  and  is  found  on  the  east  coast 
of  Africa.  Wood  hard,  durable,  used  for  the  knees  of  boats,  and  for  other  pur- 
poses in  Sindh.    Bark  employed  as  litter  for  cattle. 

Kandelva  Rheedii,  W.  &  A  Prodr.  311,  Wight  111.  t.  89,  is  a  small  tree,  com- 
mon on  the  western  coast,  also  in  Bengal  and  Burma,  which  may  possibly  be 
found  in  Sindh.  Leaves  oblong,  obtuse  ;  peduncles  axillary,  much  longer  than 
petioles,  2-3-chotomous,  with  4-9  pentamerous  flowers,  petals  narrow,  deciduous, 
thin,  membranous,  bifid,  edge  laciniate,  hairy;  stamens  numerous,  and  an  ob- 
long-conical fruit  much  longer  than  the  calyx-tube. 

3.  BBUGTTTERA,  Lam. 

Trees  with  the  habit  of  Rhizophora.  Flowers  coriaceous,  solitary  or 
few  together,  on  short,  axillary,  recurved  peduncles,  without  bracts.  Calyx 
ebracteolate,  turbinate,  adnate  at  the  base  to  the  ovary,  the  upper  portion 
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free ;  segments  10-15,  thick,  linear.  Petals  as  many,  2-lobed.  Stamens 
twice  the  number  of  petals ;  anthers  linear,  2-celled,  mucronate,  about  as 
long  as  filaments.  Ovary  inferior,  included  in  calyx-tube,  2-4-celled,  with 
2  pendulous  ovules  in  each  cell ;  style  filiform,  with  2-4  minute  stigmatic 
lobes.  Fruit  turbinate,  crowned  by  the  persistent  calyx-lobes.  Germin- 
ation as  in  Bhiaophora. 

1.  B.  gymnorhiza,  Lam.  \  W.  &  A.  Prodr.  311. — Syn.  B.  Bheedii, 
Blume  ;  Wight  Ic.  t.  239  A.  Ehizophora  gymnorhiza,  Koxb.  FL  Ind.  ii 
460 ;  GrifE  Ic  t.  645  iv.    Vern.  Kakra,  kankra,  Beng. 

A  large  evergreen  tree,  with  oblong-elliptical,  short-acuminate  leaves 
3-6  in.  long,  l£-2J  in.  broad,  narrowed  into  a  petiole  about  1  in.  long. 
Stipules  oblong,  1-2  in.  long,  very  deciduous.  Flowers  solitary,  about  1 
in.  long.  Calyx  thick  and  rigid,  lobes  usually  about  15,  the  tube  about 
£  the  whole  length.  Petals  shorter  than  calyx,  deeply  2-lobed,  densely 
hairy  at  the  base ;  margins  induplicate,  more  or  less  hairy  all  the  way 
up  ;  set®  usually  1  in  the  notch  and  3-4  at  the  end  of  each  lobe.  Anthers 
embraced  in  pairs  by  the  induplicate  edges  of  the  petals.  Fruit  at  first 
crowned  by  the  calyx-limb,  which  often  falls  off  as  the  radicle  protrudes, 
the  latter  assuming  a  narrow  spindle-shaped  form,  with  about  6  promi- 
nent angles. 

Sindh,  estuary  of  the  Indus.  Coast  of  Peninsula,  Sundarbans.  Indian 
Archipelago.  North  Australia.  Wood  yellowish  brown,  hard  and  durable. 
This  tree  sends  down  numerous  roots  from  the  trunk  and  branches,  which 
eventually  raise  the  stem,  so  that  it  appears  divided  before  it  reaches  the  ground. 
Ehizophora  mucronata  and  other  Mangroves  do  the  same.  Griffith  (on  the 
family  of  the  Rhizophorae,  Transactions  of  the  Medical  and  Physical  Society 
of  Calcutta,  viii.  6)  ascribes  the  lifting  up  of  the  stem  to  the  resistance 
which  the  roots  meet  at  their  extremities.  Nearly  allied  to  this,  and  probably 
a  variety  only,  is — 

B.  eriopetala,  Wight.  111.  i.  p.  210,  Ic.  t  239  B— syn.  B.  parietosa,  Grift;  Ic. 
t  641, — with  large  solitary  flowers,  calyx-lobes  8-12,  margin  of  petals  from 
base  to  apex  densely  hirsute. 

Three  other  Indian  species  enumerated  in  Wight's  ILL  p.  210,  differ  from 
B.  gymnorhiza  by  smaller  flowers  in  axillary,  pedunculate  2-to  many-flowered 
cymes  ;  they  are  small  glossy  trees  closely  allied  to  each  other,  and  probably 
form  one  species  only.  1.  B  caiyophyUoides^  Blume  (Rhiz.  caryophylloides, 
Griff.  Ic.  t  642).  2.  B.  malabariflca,  Arnott.  3.  B.  parviora>  Arnott  (Ehtzo- 
phora parviflora,  Roxb.  FL  Ind.  ii.  461). 

4.  CABALLIA,  Eoxb. 

Trees  and  shrubs,  wholly  glabrous,  with  small  flowers  in  pedunculate, 
compact  trichotomous  cymes.  Calyx-tube  campanulate,  produced  beyond 
the  ovary,  with  5-8  short  segments.  Petals  as  many  as  calyx-segments, 
unguiculate,  orbiculate,  serrate  or  laciniate.  Stamens  twice  the  number 
of  petals,  inserted  on  the  crenulate  edge  of  the  disc,  which  clothes  the 
calyx-tube.  Ovary  adnate  to  calyx,  generally  4-celled  ;  ovules  2  in  each 
celL    Embryo  terete  in  a  copious  albumen. 

1.  C.  integerrima,  DC. ;  Bedd.  FL  Sylv.  t.  193 ;  Benth.  Journ.  linn. 
Soc  iiL  74. — yern.  Mamoga,  Burin. 
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A  large  tree,  with  entire,  elliptic  obovate  or  oblong  leaves.  Flowers 
6-8-merous,  nearly  sessOe  in  capitate  cymes ;  petals  white,  orbicular, 
deeply  laciniate,  with  lanceolate  segments. 

Common  in  evergreen  forests  of  South  India,  Burma,  Bengal,  and  the  Eastern 
Himalaya.  On  the  western  coast  it  extends  to  the  latitude  of  Bombay,  and 
will  probably  be  found  in  the  range  of  this  Flora  either  on  the  Satpura  hills  or 
in  the  Gorakhpur,  Oudh,  or  Kamaon  forests.  Found  also  in  South  China, 
the  Philippine  Islands  and  tropical  Australia.  Timber  reddish  brown,  rather 
brittle,  but  very  ornamental,  with  broad  medullary  rays,  which  show  on  a  ver- 
tical section  like  undulating,  broad  irregular  bands,  giving  the  wood  a  beautiful 
mottled  appearance.    Polishes  welL 

C.  lucida,  Roxb.  Cor.  PL  t  211 ;  Fl.  Ind.  ii  481  ;  Wight  Ic  t.  605,  is  doubt- 
full v  referred  to  C.  lancecefolia,  Roxb.  by  Bentham,  L  c.  75.  In  WalL  cat  4880 
C.  lucida  is  quoted  from  Kamaon. 

Order  XXXVI.    COKBRETACEJE. 

Trees  or  shrubs,  with  simple,  petiolate,  entire  leaves,  without  stipules. 
Flowers  bracteate,  bisexual,  rarely  polygamous.  Calyx-tube  adnate  to  the 
ovary;  limb  4-5  cleft,  generally  campanulate  with  valvate  segments. 
Petals  none,  or  4-5.  Stamens  as  many  as  calyx-segments,  or  twice  the 
number,  inserted  on  the  limb  or  inside  the  calyx.  Ovary  wholly  adnate 
to  calyx-tube,  1 -celled;  style  simple,  filiform.  Fruit  often  winged  or 
angled,  1 -celled  or  I -seeded.  Seed  pendulous,  with  a  coriaceous  or  mem- 
branous testa,  without  albumen.  Embryo  straight,  with  a  small  superior 
radicle,  and  fleshy,  oily,  convolute,  plicate,  or  contortuplicate  cotyledons. 
—Gen.  PI.  L  683 ;  Eoyle  I1L  209 ;  Wight  I1L  i.  211. 
Flowers  in  spikes  or  racemes. 

Climbing  shrubs  or  undershrubs,  with  opposite  leaves  .    1.  Combrktum. 

Trees  or  shrubs  wholly  glabrous,  with  alternate  thick  fleshy 

leaves  .  .  .2.  Lumnitzbra. 

Large  trees,  with  alternate  or  subopposite  leaves ;  fruit  large, 

a  fleshy  druoe,  or  dry,  with  3-7  wings      .  .  .8.  Tibjonalia. 

Flowers  in  globose  heads  ;  fruit  small,  flat,  imbricated    .  .     4.  Anogiissus. 

CalycopterU  flortbunda,  Lam.  (Getonia  fioribunda,  Roxb.  Cor.  PL  t  87  ;  FL 
Ind.  h.  428),  is  a  large  climbing  shrub  ;  branchlets,  underside  of  leaves,  inflor- 
escence, and  calyx  rusty-pubescent ;  leaves  opposite,  ovate-lanceolate  ;  flowers 
greenish,  in  large  rounded,  terminal  panicles.  Fruit  villous,  ovoid,  1 -seeded, 
crowned  with  the  persistent  calyx,  with  5  enlarged,  linear-lanceolate,  mem- 
branous lobes,  Jf-l  in.  long. — Burma,  Bengal,  South  India,  probably  in  the 
Centr.  Prov.  FL  March- ApriL  Q.  nutans,  Roxb.,  is  probably  not  specifi- 
cally different 

Quisqucdie  indica,  Linn. ;  Roxb.  FLIndii.427;  Wight  111.  t 92  {Q.  villosa, 
Roxb.,  The  Ranqoon  Creeper), — is  a  large  scandent  shrub  with  showy  flowers, 
first  white,  then  blood-red  or  orange,  in  drooping  racemes.  Calyx-tube  filiform, 
3-4  in.  lonp,  bearing  at  the  throat  5  elliptic-oblong  petals.  Fruit  oblong,  1 J 
in.  long,  with  5  sharp  angles  or  wings. — Burma,  Indian  Archipelago,  grown  in 
gardens  throughout  the  greater  part  of  India.    FL  May-Sept 

1.  OOMBRETUM,  Linn. 

Shrubs,  generally  climbing,  with  opposite,  rarely  verticillate  petiolate 
membranous  leaves,  and  polygamo-doicous  flowers.      Calyx-tube  cylin- 
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drical  or  4-5-angled,  constricted  above  the  ovary,  with  a  campanulate  4-5- 
cleft  deciduous  limb.  Petals  4-5,  small,  inserted  between  the  calyx-lobes. 
Stamens  8  or  10,  biseriate,  with  long  slender  filaments,  and  small  didymous 
anthers.  Ovary  1 -celled,  with  a  subulate  style,  and  2-6  pendulous 
ovules.  Fruit  coriaceous,  often  filled  with  spongy  cellular  tissue,  4-6- ' 
angled  or  4-6-winged,  1-seeded. 

1.  0.  decandrum,  Eoxb.  Fl.  Ind.  ii  232  ;  Cor.  PI.  t.  59.— Syn.  Poivrea 
Bozburghii,  DC. ;  W.  &  A.  Prodr.  317.  Vern.  Dhobela,  Chindwara ; 
Punk,  Gonda,  Oudh. 

A  large  climbing  shrub ;  young  leaves,  branchlets,  and  inflorescence 
clothed  with  soft  silky  pubescence.  Leaves  glabrous,  opposite,  elliptic- 
oblong,  acuminate,  about  6  in.  long  on  short  petioles,  with  6-8  main 
lateral  arcuate  nerves  on  either  side  of  midrib.  Flowers  pentamerous  and 
decandrous,  on  numerous  cylindrical,  terminal,  and  lateral  bracteate 
spikes,  forming  a  long  panicle,  the  floral-leaves  coloured.  Bracts  as  well 
as  peduncles  and  calyx  clothed  with  soft  ferruginous  hairs.  Fruit  1  in. 
long,  with  5  equal  broad  obtuse  membranous  wings. 

Common  in  Bengal,  Behar,  South  India,  Oudh,  Eamaon,  and  the  Central 
Provinces,  chiefly  in  openjungle."    Fl.  Feb.-March  ;  fruit  June. 

C.  nanum,  Hamilt. ;  Wall.  Cat  3994,  is  a  small  undershrub,  vern.  Pharsia, 
Eamaon,  perfectly  glabrous,  with  a  thick  woody  prostrate  stem.  Common  in 
grass-lands  of  the  Doons,  Siwaliks,  and  sub-Himalayan  tract,  from  the  Jumna 
to  Sikkim,  in  the  Oudh  forests,  in  Behar,  and  the  Central  Provinces.    Flowers 

it  in.  long  to  end  of  stamens,  in  terminal  and  axillary  spikes,  bracts  deciduous, 
eaves  opposite,  broad-obovate,  2-4  in.  long,  with  3-4  pair  of  main  lateral  arcu- 
ate nerves.  The  leaf-  and  flower-bearing  stems  are  burnt  down  annually  to  the 
root  by  the  fires.    FL  March,  April 

2.  LUMHITZEBA,  Willd. 

Trees  or  shrubs  with  alternate,  thick  and  somewhat  fleshy  leaves. 
Flowers  white  or  red,  nearly  sessile,  racemose.  Calyx-tube  oblong,  a  little 
prolonged  beyond  the  ovary,  with  2  adnate  bractlets  ;  limb  campanulate, 
5-lobed,  persistent.  Petals  5.  Stamens  5-10 ;  filaments  filiform ;  anthers 
cordate.  Ovary  1-celled,  with  2-5  pendulous  ovules.  Fruit  small,  ovate- 
oblong,  more  or  less  compressed,  bluntly  angled,  crowned  by  the  persis- 
tent calyx,  enclosing  in  a  fibrous  pericarp  a  hard  osseous  1-seeded  nut. 
Seed  linear,  cotyledons  convolute. 

1.  L.  racemosa,  Willd. ;  W.  &  A.  Prodr.  316.— Syn.  Petaloma  alter- 
nifolia,  Roxb.  FL  Ind.  ii  372.     Vern.  Kripa,  Beng. 

A  tree  or  tall  shrub,  perfectly  glabrous,  with  spathulate  fleshy  crenate  • 
leaves  2  in.  long,  somewhat  approximate  near  the  ends  of  branches; 
lateral  nerves  3-5  on  either  side  of  midrib,  indistinct.     Petals  white. 
Stamens  10.     Racemes  (more  correctly  spikes,  as  the  flowers  are  all  but 
sessile)  lax,  longer  than  leaves,  axillary,  or  from  below  the  leaves. 

On  the  edge  of  salt-water  creeks  and  back-waters  in  the  Sunderbunds,  in 
Malabar  and  the  Konkan  ;  may  possibly  be  found  in  Sindh.  Found  also  on  the 
Zambesi  river,  and  in  Australia.  Wood  strong  and  durable  ;  used  for  building, 
and  furnishes  a  large  portion  of  the  fuel  for  Calcutta  (Roxb.) 
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3.  TEBMINALIA,  Linn. 

Trees  or  large  shrubs  with  alternate  or  subopposite  leaves,  generally 
petiolate  and  entire.  Flowers  sessile,  small,  greenish  or  white,  generally 
in  long  spikes,  bisexual  or  polygamous.  Calyx-tube  ovoid  or  cylindrical, 
constricted  above  the  ovary ;  limb  campanulate  or  cylindrical,  5-toothed, 
deciduous.  Petals  wanting.  Stamens  10,  in  2  rows;  anthers  small, 
versatile,  dehiscing  longitudinally.  Ovary  inferior,  1-celled.  Ovules  2, 
rarely  3,  pendulous  from  the  top  of  the  cell.  Fruit  1 -seeded,  the  seed 
included  in  a  coriaceous  or  osseous  kernel ;  testa  membranous ;  cotyledons 
convolute. 

Fruit  fleshy,  ovoid,  without  wings. 

Leaves  approximate  near  ends  of  branches;  petiole  longer 
than  J  blade  of  leaf.  Spikes  axillary,  and  below  the 
leaves ;  bracts  small,  caducous        .        .        .        .    .   .     1.  T.  bellerica. 

Leaves  distant,  often  subopposite ;  petioles  shorter  than  ) 
blade  of  leaf.  Spikes  terminal  ana  axillary,  often  panicu- 
late, bracts  lanceolate  or  subulate 2.  T.  Chtbula. 

Fruit  coriaceous,  with  3-7  longitudinal  wings. 

All  leaves  subopposite  ;  fruit  large,  witn  5-7  thick  narrow 

wings  8.  T.  Arjuna. 

Upper  leaves  often  alternate ;  fruit  large,  with  5  thin  broad 

wings 4.   T.  tomerUota. 

Upper  leaves  always  alternate  ;  fruit  small,  in  large  panicles, 

with  1  very  large  and  2  small  wings       .  .        .    6.  T.  paniaUala. 

1.  T.  bellerica,  Roxb.  Cor.  PI.  1. 198;  FL  Ind.  ii.  431 ;  W.  &  A.  Prodr. 
313  ;  Wight  I1L  t.  91 ;  Bedd.  FL  Sylv.  t  19.— Sans.  Tvsha,  baheruka. 
Vern.  Bahera,  bhaira.  Hind. ;  Balra,  balda,  Dekkan ;  Behedo,  Mandevi ; 
Tahaka  marra,  Gonds,  C.P. ;  Manjit  (the  bearing  tree),  C.P.  (R  Th.)  ; 
Tiwein,  Burm. 

A  large  tree,  with  slight  soft  rust-coloured  pubescence  on  young  branch- 
lets  and  calyx.  Leaves  approximate  at  the  ends  of  branchlets,  glabrous, 
slightly  pubescent  when  quite  young,  coriaceous,  pale  beneath,  broad- 
elliptic,  or  obovate-elliptic,  3-8  in.  long,  base  often  unequal,  apex  obtuse, 
retuse,  or  short-acuminate,  main  lateral  nerves  arcuate,  prominent,  5-8  on 
either  side  of  midrib.  Petiole  longer  than  J  length  of  lea£  Flowers 
sessile,  dirty  grey  or  greenish  yellow,  with  a  strong  offensive  smell 
Spikes  slender,  interrupted,  3-6  in.  long,  on  this  year's  shoots  in  the  axils 
of  leaves  or  below  the  leaves,  male  and  bisexual  flowers  mixed.  Bracts 
linear,  very  early  caducous.  Free  part  of  calyx  cup-shaped,  cleft  half-way 
into  5  acute  triangular  segments,  woolly  inside,  with  long  brown  hairs. 
Filaments  inserted  below  the  calyx-segments  and  twice  their  length. 
Fruit  ovoid,  grey,  velvety,  with  5  more  or  less  indistinct  furrows  f  to  1 
in.  long ;  nut  thick  and  hard.  Roxburgh  describes  the  petiole  with  2 
"  opposite  glands  on  the  upper  side  of  the  apex,  and  sometimes  near  the 
base.1'  I  do  not  find  any  distinct  glands  on  the  specimens  before  me, 
and  do  not  recollect  having  seen  them  in  India. 

Common  in  the  plains  and  lower  hills  throughout  India  and  Burma,  but  not 
found  indigenous  in  the  arid  region  which  comprises  Sindh,  Western  Raiputana, 
and  the  Southern  Panjab.    Along  the  foot  of  the  Himalaya  and  in  the  outer 
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valleys  it  extends  nearly  to  the  Indus,  but  is  scarce  near  its  western  limit 
Common  in  the  Oudh  Sal  forests.  Sheds  its  leaves  in  Feb.  and  March  ;  the 
new  leaves  come  out  in  April.  The  young  foliage  is  of  a  copper-  or  tan-colour. 
FL  Feb.-May;  the  fruit  ripens  during  the  ensuing  cold  season. 

Attains  80-100  ft.,  with  a  tall,  straight,  regularly-shaped  trunk  6-10,  and  at 
times  16-20  ft.  girth.  Branches  spreading,  forming  a  broad  massive  crown. 
Bark  £  in.  thick,  dark  grey,  uneven  and  tesselated  by  broad  longitudinal  fur- 
rows, crossed  by  short  narrow  transverse  wrinkles,  the  old  bark  exfoliating  in 
dry  corky  scales.  Wood  light  grey  or  yellowish,  open-  and  coarse-grained, 
easily  worked,  but  not  durable.  No  distinct  heartwood,  the  cub.  ft.  of  creen 
wood  weighs  68-60,  of  seasoned  wood  39-43  lb.  Used  for  planking,  packing- 
cases,  canoes,  and  in  the  North- West  Provinces  for  house-building  alter  having 
been  steeped  in  water.  An  insipid  gum  exudes  from  wounds  in  the  bark.  The 
fruit  is  a  favourite  food  of  monkeys,  deer,  sheep,  goats,  and  cattle.  It  is  one 
of  the  Myrobalans  of  commerce,  and  is  used  in  dyeing  cloth  and  leather,  and  in 
tanning,  and  is  exported  to  Europe.  Native  ink  is  made  of  it,  and  it  is  used  in 
medicine  (Pharm.  Ind.  88).  The  kernels  are  eaten,  but  are  said  to  be  intoxi- 
cating.   Oil  is  expressed  from  them. 

2.  T.  Ohebula,  Eetzius— Tab.  XXIX.— Roxb.  Cor.  PL  t.  197 ;  EL 
Ind.  ii  433 ;  W.  &  A.  Prodr.  313  ;  Bedd.  FL  Sylv.  t.  27.— Sans.  Hari- 
taki.  Vera.  Har,  Harra,  Jiarara,  Hind. ;  Halra,  Harla,  Dekkan ;  Hir, 
Mdhoka,  Gonds,  Satpura  range ;  Pangah>  Bonn. 

A  large  tree ;  young  branchlete,  leaf-buds,  and  youngest  leaves  with 
long  soft  shining,  generally  rust-coloured,  sometimes  silvery  hairs.  Leaves 
distant,  mostly  su  bopposite,  ovate  or  oblong-ovate,  acuminate,  3-8  in.  long, 
main  lateral  nerves  arcuate,  prominent,  6-12  on  either  side  of  midrib. 
Petiole  shorter  than  J  length  of  leaf,  2  or  more  glands  on  the  upper  side  of 
the  petiole.  Flowers  sessile,  dull-white  or  yellow,  with  a  strong  offen- 
sive smelL  Spikes  2-4  in.  long,  often  panicled,  at  the  end  of  this  year's 
shoots,  terminal,  above  the  leaves,  and  in  the  axils  of  the  leaves.  Bracts 
subulate  or  lanceolate,  longer  than  flower-buds,  falling  after  the  flowers 
open.  Free  part  of  calyx  cup-shaped,  cleft  half-way  into  5  acute  triangular 
segments,  woolly  inside  with  long  brown  hairs.  Filaments  more  than 
twice  the  length  of  calyx-segments.  Fruit  obovoid  from  a  cuneate  base, 
sometimes  ovoid,  1-1 J  in.  long,  more  or  less  distinctly  5-angled ;  nut  thick 
and  hard,  with  a  rough  surface,  irregularly  5-grooved.  T.  citrina,  Roxb. 
FL  Ind.  ii  435,  from  East  Bengal,  leaves  broad-lanceolate,  with  a  tapering 
base;  fruit  elongate-obovoid,  nut  deeply  5-grooved,  may  possibly  be  a 
variety  only. 

Siwalik  tract  and  outer  Himalaya,  ascending  to  5000  ft.,  and  extending  west 
to  the  Sutlej.  Common  in  Eastern  Bengal,  Behar,  Central  India,  and  South 
India.  Soutn  of  the  Nerbudda  I  have  always  found  it  more  common  and  of 
larger  size  at  elevations  above  2000  ft — for  instance,  on  the  high  lands  of  the 
Satpuras.  Cultivated  occasionally  in  the  sub-Himalayan  tract  of  the  Panjab  to 
the  Indus.  Sheds  its  leaves  in  Feb.  and  March,  the  new  foliage  comes  out  in 
April,  the  flowers  appear  shortly  afterwards,  and  the  fruit  ripens  January  to 
March  of  the  ensuing  year. 

In  the  Panjab  generally  a  small  tree  4-5  ft.  girth,  farther  south  and  under 
favourable  conditions,  attains  a  large  size,  80-100  ft,  with  a  tall,  straight,  regu- 
larly-shaped stem  8-12  ft.  girth.    Bark  £-1  in.  thick,  dark-coloured,  cracked 
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and  furrowed,  woody  scales  exfoliating.  Sapwood  large,  heartwood  with  an 
irregular  outline,  pale  or  dark  brown,  finely  mottled,  often  with  a  yellowish  or 
greenish  tinge,  hard,  close-grained,  and  heavy.  Regarding  weight  and  transverse 
strength  there  is  some  uncertainty.  Skinner  gives  the  weight  of  the  wood  from 
the  Peninsula  at  54  lb.  per  cub.  ft,  R.  Thompson  (wood  from  the  Satpura) 
at  63£.  Pang  ah  wood  from  Burma  is  said  to  weigh  58  lb.  by  Benson,  60  by 
Skinner,  and  the  result  of  my  experiments  in  1864  was  66.3.  But  in  1861, 
when  preparing  a  collection  of  woods  for  the  ^Exhibition  of  1862, 1  found  the 
Burma  wood  to  weigh  53  lb.  only.  As  there  is  no  reason  to  believe  that  the 
Panqah  of  Burma  is  a  different  species,  the  readiest  explanation  is,  that  the 
weight  of  the  wood  varies  within  wide  limits — viz.  between  53  and  66  lb.  per 
cub.  ft  So  much  is  certain,  that  it  is  heavier  than  the  wood  of  T.  betterica.  The 
value  of  P.  is  given  by  Skinner  (for  South  India  wood)  at  825,  for  Burma  wood 
at  1032,  which  agrees  with  the  result  obtained  by  Benson  (1033).  My  experi- 
ments with  Burma  wood  (in  1864)  gave  810, 1230,  and  1230.  Pang  ah  wood  has 
numerous  fine  medullary  rays,  the  annual  rings  are  fairly  distinct,  the  pores  are 
numerous  in  the  inner  (spring  and  summer)  wood,  and  there  is  often  a  narrow 
belt  of  outer  (autumn)  wood  without  pores.  It  takes  a  good  polish,  and  is  fairly 
durable ;  it  is  used  for  furniture,  carts,  agricultural  implements,  and  house-build- 
ing. The  bark  is  employed  for  tanning  and  dyeing.  Hollow  rounded  galls  to 
1  in.  diam.  are  formed  on  the  young  twigs ;  they  are  very  astringent,  used  to 
make  writing-ink,  in  tanning,  and  in  Eyeing.  The  galls  are  called  HaXre-ke-phul 
in  the  Dekkan,  and  Kadukai  in  Tamil.  The  dried  fruit  are  the  Black  Myroba- 
lans  of  commerce  (Har,  harra).  The  dried  unripe  fruit  is  called  Bdlhar, 
zcmgihavy  kalehar  (Moodeen  Sheriff  SuppL  to  the  Pharm.  of  India  242),  and 
many  varieties  of  it  are  sold  for  tanning,  dyeing,  and  as  a  medicine. 

3.  T.  Arjuna,  Bedd.  FL  Sylv.  t.  28.— Syn.  T.  Berryi  and  glabra,  W. 
&  A.  Prodr.  314 ;  Pentaptera  Arjuna  and  glabra,  Roxb.  FL  Ind.  ii.  438, 
440.  Sans.  Arjuna,  kakubha  (Roxb.)  Vern.  Anjun,  arjun,  arjuna, 
anjani,  arjan,  kahua,  kawa,  kowa,  koha.    (Arjuna  sadra,  Ouzerat.) 

A  large  tree,  with  huge  often  buttressed  trunk,  smooth  grey  bark,  and 
drooping  branchlets;  glabrous,  inflorescence  only  slightly  pubescent 
Leaves  generally  subopposite,  hard,  .coriaceous,  oblong,  5-8  in.  long,  on 
short  petioles,  with  2  large,  often  cylindrical  glands  at  the  base  of  the  leaf 
or  on  petiole,  glabrous  on  both  sides,  pale  brown  beneath ;  main  lateral 
nerves  arcuate,  10-15  on  either  side  of  midrib.  Flowers,  like  those  of 
T.  tomentosa,  in  cylindrical,  pedunculate,  terminal  and  axillary  spikes, 
generally  congregated  into  short  panicles.  Fruit  1-11  in.  long,  with  5-7 
equal,  brown,  hard,  coriaceous,  thick,  narrow  wings,  less  than  £  in.  wide, 
indistinctly  and  irregularly  marked  with  ascending  cross-lines. 

Common  on  the  banks  of  rivers,  streams,  and  dry  water-courses  in  Central 
and  South  India  and  Bengal  Also  in  the  Oudh  forests.  Farther  west  in  the  Si- 
walik  tract  and  the  outer  Himalayan  valleys,  only  here  and  there  (Garhwal, 
Hardwar).  In  the  Panjab  it  is  cultivated  (not  indigenous),  west  to  the  Ravi 
Fine  specimens  near  Kangra.  Fl.  April,  May ;  the  fruit  ripens  in  the  cold 
season.    The  tree  is  never  quite  leafless. 

Attains  80-100  ft,  with  a  tall,  large,  but  not  regularly-shaped  trunk,  40-50 
ft.  to  the  first  branch,  10-20  ft  girth,  with  angular  excrescences  and  huge  but- 
tresses. Crown  handsome,  close,  large,  oval ;  branchlets  drooping.  Bark  greenish 
white,  often  green,  or  grey,  slate-coloured  or  purplish,  flaking  off  in  large  thin 
layers,  showing  a  fresh  green  surface.  Sapwood  whitish,  heartwood  dark  brown, 
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very  hard.  Weight,  48-54  lb.  per  cub.  ft.  Value  of  P.  806-820.  Apt  to  split 
in  seasoning,  not  easy  to  work ;  used  for  carts,  agricultural  implements,  and 
building.  The  bark,  sold  in  the  bazaars  of  South  India,  is  in  great  repute  as  a 
tonic,  and  for  external  use  on  wounds. 

4.  T.  tomentosa,  W.  &  A.  Prodr.  314 ;  Bedd.  FL  Sylv.  t  17.— Syn. 
T.  crenidata  and  coriacea,  W.  &  A.  Prodr.  1.  c. ;  Pentaptera  crenidata, 
coriacea,  and  tomentosa,  Roxb.  FL  Ind.  ii.  438-440.  Sans.  Asana.  Vern. 
Sain,  assain,  assaina,  arsain,  asna,  assan,  N.W.  Ind. ;  Ain,  ayin,  Bomb.  ; 
Sdj,  sijra,  C.P. ;  Mard  marra,  Gonds,  C.P. ;  Sag,  hag,  Sader,  Saddr, 
Sadri,  kddri,  Nimar,  Guzerat,  and  adjoining  parts  of  Meywar ;  Matti,  hari 
matti,  Canar. ;  Taukkyan,  Burm. 

A  large  tree,  with  a  tall,  regularly-shaped  trunk.  Bark  rough,  black, 
deeply  cracked ;  young  branches,  inflorescence,  and  young  leaves  clothed 
with  short,  rust-coloured  pubescence.  Leaves  hard,  coriaceous,  oblong  or 
ovate,  rarely  obovate-oblong,  5-9  in.  long,  on  short  petioles,  with  1-2 
glands  near  the  base  of  the  midrib,  soft-tomentoee  beneath  or  glabrous 
on  both  sides  when  full-grown;  main  lateral  nerves  arcuate,  10-20  on 
either  side  of  midrib ;  the  top  leaves  near  the  end  of  the  branch  gener- 
ally alternate,  the  lower  leaves  subopposite.  Flowers  of  a  dull  yellow 
colour,  in  erect  terminal  panicles,  the  lower  branches  in  the  axils  of  leaves. 
Bracts  lanceolate,  longer  than  buds.  Free  part  of  calyx-tube  flat  cup- 
shaped,  hairy  within,  with  5  broad  ovate  acute  segments.  (FL  all  bisex- 
ual, Roxb.)  Fruit  l£-2  in.  long,  with  5  broad,  coriaceous,  brown  wings, 
f-1  in.  broad,  and  as  long  as  the  fruit,  marked  with  numerous,  closely 
parallel,  horizontal,  prominent  lines,  running  from  the  axis  to  the  edges ; 
edges  of  wings  thin,  irregularly  crenulate.  There  is  a  marked  variety  with 
(alwayB?)  drooping  branchlets,  larger  broad-ovate  leaves,  and  very  large 
fruit,  2  in.  long,  which  merits  further  study.  I  have  found  it  in  Burma 
and  (April  1863)  in  the  Oudh  forests  between  the  Mohan  and  Sarda  rivers, 
and  it  has  been  noticed  in  Kamaon  and  elsewhere.  The  bark,  however, 
is  the  same  as  that  of  the  ordinary  form  with  oblong  leaves. 

A  common  tree  in  the  moister  regions  of  India.  In  the  Siwalik  tract  and 
outer  Himalayan  valleys  it  goes  west  as  far  as  the  Ravi,  and  in  places  ascends 
to  4000  ft.  In  Western  India  its  limit  appears  to  be  in  the  forests  south-west 
of  Neemuch,  where  several  places  (Sadri,  Bara  Sadri,  Chota  Sadri)  seem  to  have 
derived  their  names  from  it.  It  is  also  found  on  the  western  edge  of  the  Malwa 
table-land,  east  of  the  Bunass  river  (Bassi  forests).  East  and  south  of  these 
points  it  extends  throughout  Central,  Eastern,  Southern  India,  and  Burma. 
Thrives  best  in  heavy  binding  soils.  FL  April.  The  fruit  ripens  in  Feb. -April  of 
the  ensuing  year.  Coppices  fairly  well.  The  tree  bears  long-continued  pollard- 
ing. In  the  Sattara  district  along  the  line  of  Ghats,  and  east  of  the  narrow  belt 
of  evergreen  forest  which  fringes  the  edge  of  the  Ghats,  there  is  a  broader  belt 
of  forest,  mainly  composed  of  deciduous  trees,  from  10-15  miles  wide,  where  the 
system  of  cultivation  has  been  for  centuries  periodically  to  cut  the  underwood, 
but  to  leave  a  certain  number  of  standard  trees,  which  are  pollarded,  every  time 
the  underwood  is  cut.  The  underwood  is  burnt  with  the  branches  of  the  pol- 
lards, and  the  ashes  serve  to  fertilise  the  fields.  The  hills  in  that  portion  of 
the  district  are  thus  studded  with  numerous  huge  pollards,  principally  of  Ter- 
minalia tomentosa,  belUrica,  (Jareya  arbor ea,  and  Lagerstropma  lanceolata  ; 
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and  along  the  foot  of  the  Ghats,  in  the  contiguous  portion  of  the  Ratnagiri  dis- 
trict, as  far  as  there  is  any  forest  vegetation  left,  a  similar  system  of  cultivation 
prevails,  and  a  large  portion  of  the  pollards  are  of  Terminalia  paniculate,  in 
addition  to  the  other  trees  mentioned. 

T.  tomentosa  does  not  generally  lose  its  leaves  until  Feb.  March  or  April, 
but  is  one  of  the  latest  trees  in  the  dry  forest  to  come  out  in  fresh  leaf.  Thus 
on  the  1st  May  1870,  in  the  Sattara  district,  Ain,  Dhaura,  and  Moi  (Odina 
Wodier)  were  quite  bare,  whereas  Dopdli  (Boswellia  thurifera),  Dhamun 
(Greuria  vestite),  Lendia  (Lagergtroemia  parvtflora),  Kumbi  (Gareya  arborea), 
Dhaivan  (Gordta  MacUodit),  were  in  full  leaf  or  coming  into  leaf. 

Attains  80-100  ft.,  trunk  straight,  symmetrical,  40-50  ft.  clear  to  the  first 
branch,  8-10  ft.  girth.  In  Burma  the  tree  attains  much  larger  size— 80  ft.  to 
the  first  branch,  and  a  girth  of  12  ft.,  being  the  average  size  of  full-grown  trees 
on  good  soil*  A  small  knotty  tree  when  kept  down  by  lopping.  Bark  1-2  in. 
thick,  dark  grey,  nearly  black,  irregularly  tesselated  by  deep  and  wide  longi- 
tudinal furrows,  and  smaller  transverse  cracks,  thick  quadrangular  plates 
exfoliating.  Inner  bark  red.  Sapwood  whitish  or  yellow.  Heartwood  dark 
brown,  mottled  with  darker  streaks,  often  nearly  black,  hard.  Medullary 
rays  numerous,  very  fine.  Pores  small,  surrounded  by  irregular,  narrow, 
more  or  leas  concentrically  arranged  lines  of  whitish  patches.  The  cub.  ft.  of 
seasoned  wood  weighs  60  lb.  on  an  average,  the  extremes  ranging  between  50 
and  70  lb.  There  is  no  difference  in  weight  between  the  Burma  and  Indian 
wood.  The  green  wood  weighs  between  70  and  80  lb.  per  cub.  ft.  The  mean 
value  of  P.  is  given  by  Skinner  at  860,  which  is  a  fair  average  of  the  numerous 
experiments  made  with  this  wood  by  different  authors  and  in  different  parts  of 
India — the  extremes  being  591  and  1104.  Baker's  figures  alone  range  consid- 
erably lower ;  4  experiments  made  with  Assan  from  the  Jainaghar  (Jvnaghur) 
timber  agency,  weighing  61.6  lb.  on  an  average,  gave  the  mean  value  of  P. 
at  677.  fiut  Puckle^  experiments  with  Matti  wood  from  Mysore  (weight  55.75 
lb.)  cave  an  average  of  1010 ;  and  my  experiments  in  1864  with  Taukkyan 
wood  from  Burma  (weight  56.43)  gave  a  mean  value  of  903.  It  is  for  further 
inquiry  whether  the  wood  of  this  tree  from  North  India  has  less  transverse 
strength  than  that  from  Burma  and  the  South.  The  wood  does  not  season 
readily,  and  is  apt  to  warp  and  crack  ;  its  grain  is  coarse  and  curly,  and  it  is 
not  easily  worked.  Its  durability  is  most  uncertain.  In  Burma  the  heartwood 
decays  rapidly  ;  in  North  India  beams  and  kurries  are  at  times  found  to  last 
well,  and  at  other  times  they  perish  from  dry-rot  and  are  eaten  by  insects.  It 
is  used  largely  in  North  and  Central  India  for  house-building,  for  carts,  rice- 
pounders,  ship-  and  boat-building.  It  is  an  excellent  fuel,  vielding  a  powerful 
heat,  and  furnishing  good  charcoal.  Potash  is  in  places  made  of  it.  The  bark 
is  used  for  tanning,  and  the  ashes  of  the  bark  are  chewed  with  the  Betel-leaf. 
The  common  Tasar  (tusaah)  silkworm  feeds  on  the  leaves,  and  the  tree  is  on 
that  account  pollarded  (where  not  protected)  all  over  the  Satpura  forests.  Lakh 
is  occasionally  gathered  on  the  branches,  and  in  Oudh  and  the  North- West 
Provinces  the  leaves  are  lopped  for  cattle-fodder.  The  flowers  are  often  attacked 
by  a  eynips,  producing  numerous  small  peppercorn-like  galls  on  the  flower- 
stalks,  which  are  persistent  and  remain  a  long  time  on  the  tree,  in  the  place  of 
the  fruit  which  is  not  formed. 

5.  T.  paniculate,  W.  &  A.  Prodr.  315 ;  Bedd.  FL  Sylv.  t.  20.— Syn. 
Pentaptera  paniculate,  Roxb.  FL  Ind.  ii.  442.  Vein.  Kvnjal,  kindal, 
Konkan ;  Honal,  Canara. 

A  large  tree,  nearly  glabrous ;  inflorescence,  bracts,  and  ovary  rusty- 
tomentose.    Leaves  coriaceous,  pale-brown  beneath,  oblong,  acuminate, 
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from  a  cordate  or  rounded,  often  unequal  base,  4-7  in.  long,  on  short  peti- 
oles; main  lateral  nerves  10-15  on  either  side  of  midrib.  The  upper 
leaves  always  alternate,  the  lower  subopposite.  Flowers  on  slender  spikes 
in  large  spreading  panicles;  bracts  ovate,  long-acuminate,  recurved. 
Ovary  cylindrical  or  ovoid ;  free  portion  of  calyx  reddish  brown,  globose 
in  bud,  afterwards  cup-shaped,  with  long  brown  hairs  inside.  Fruit  ~  " 
in.  long,  sessile,  close-set  in  large  spreading  panicles,  with  2  smaller  an 
1  large  wing,  the  latter  transversely  oblong,  £-£  in.  long,  and  f-1  in. 
broad. 

Common  in  the  forests  along  the  western  coast ;  rare  above  Ghat  in  the  lati- 
tude of  Bombay.  I  do  not  know  it  north  of  the  Konkan,  and  have  not  noted  it 
from  the  Ehandeish  Dangs  and  the  Mandevi  forests ;  but  it  may  be  found  in 
the  Nerbudda  valley.  FL  Aug.,  Sept.;  the  fruit  ripens  in  March,  April.  The 
timber  is  useful,  makes  good  planking,  and  is  fairly  durable.  The  handles  of 
ploughs  in  the  Ratnagiri  district  are  made  of  Kindal  and  Ain. 

4.  ANOGEISSUS,  Wall 

Trees  with  alternate,  petiolate,  entire  leaves,  and  small  bisexual  flowers 
in  globose  heads  on  slender  peduncles.  Calyx-tube  compressed,  2-winged 
at  the  base,  prolonged  above  the  ovary  into  a  narrow,  often  slender  tube, 
expanding  at  the  top  into  a  campanulate  deciduous  5-cleft  limb.  No 
petals.  Stamens  10,  biseriate ;  filaments  filiform,  exserted ;  anthers  small, 
cordate,  versatile,  dehiscing  longitudinally.  Ovary  1 -celled,  with  2  pendu- 
lous ovules.  Fruit  small,  coriaceous,  broadly  2-winged,  imbricated  in 
globose  heads,  rostrate  by  the  persistent  calyx-tube.  Seed  ovoid  ;  cotyle- 
dons convolute. 

Leaves  oval  ovate  or  ovate-lanceolate,  beak  as  long  as  or  longer 
than  fruit. 
Leaves  oval  or  ovate;   flower-heads   in  fascicles  or  short 

racemes  ;  peduncles  as  long  as  or  shorter  than  heads       .        1.  A.  latifolia. 
Leaves  ovate-lanceolate,  flower-heads  solitary;  peduncles  as 

long  as  or  longer  than  heads  .  .  2.  A.  acuminata. 

Leaves  obovate,  beak  shorter  than  fruit  .  3.  A.  pendula. 

1.  A.  latifolia,  Wall ;  Bedd.  Fl.  Sylv.  t  15.— Syn.  Conoearpus  lati- 
folia, Eoxb.  FL  Ind.  ii  442 ;  W.  &  A.  Prodr.  316 ;  Wight  Ic.  t.  994 ; 
Royle  HL  t.  45.  Vern.  DJiau,  dhauri,  dhaura,  dawa,  dkawa,  dohv,  bdJeli, 
bantdi.  Local  names :  Golra,  goldia,  dhauhra,  dJidkri,  ddu,  Bajpu&na  ; 
Khardhawa,  Banda ;  Dindaga,  dindal,  Canar ;  Siri  manuy  Tel. 

A  large  tree,  with  smooth,  white-grey  bark  ;  young  trees  with  spines- 
cent  branches ;  branchlets  and  young  leaves  with  soft  silky  pubescence. 
Leaves  coriaceous,  subopposite,  on  short  petioles,  oval  or  ovate,  rarely 
ovate-lanceolate,  obtuse  retuse  or  emarginate,  glabrous  when  full-grown  ; 
2-4  in.  long ;  main  lateral  nerves  arching,  6-10  on  either  side  of  midrib. 
Flower-heads  in  short  axillary  racemes;  peduncles  as  long  as  flower- 
heads  or  shorter.  Wings  of  fruit  nearly  orbicular,  glabrous,  persistent 
calyx-tube  (beak)  slightly  pubescent,  as  long  as  or  longer  than  the  fruit 
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Common  and  often  gregarious  in  the  deciduous  forest  of  South  and  Central 
India.  In  the  sub-Himalayan  forests  west  to  the  Ravi,  ascending  to  3000  ft 
Aravalli  hills,  (A  variety  with  small  silky-pubescent  leaves,  H  in.  long,  not  un- 
common in  the  Central  Provinces.)  Bare  during  most  part  of  the  dry  season. 
From  November  the  foliage  begins  to  have  a  fine  copper-tint,  is  generally  shed 
in  February,  and  the  new  leaves  come  out  in  May.  Fl.  May-June,  sometimes 
later  (Jan.  Feb.,  Roxb.)  The  seed  ripens  Nov. -Feb.  Coppices  vigorously. 
Suffers  from  frost  In  January  1870,  on  the  borders  of  Pertangarh,  south-west 
of  Nimach,  I  found  that  it  had  been  injured  a  good  deal,  Acacia  Catechu 
had  suffered  less,  and  A.  leucophlcea  not  at  alL  In  North  India  attains  60-70 
ft,  with  a  tall,  erect  trunk,  often  deeply  fluted,  and  30-40  ft  to  first  branch, 
girth  6-9  ft,  in  habit  and  appearance  not  unlike  Lagerstroemia parviflora.  Bark 
thin,  smooth,  white,  greenish-white  or  cinereous,  with  slate-coloured  patches. 
Thin  whitish  flakes  exfoliating.  Inner  bark  purplish,  compact  Wood  light- 
or  dark-brown,  variegated  with  darker  veins,  tne  centre  wood  of  old  trees  often 
very  dark.  A  handsome  wood,  close-  and  even-grained,  compact,  hard,  very 
tough  and  elastic  A  cub.  ft.  of  the  seasoned  wood  weighs  between  57  and  65 
lb.,  and  75-80  lb.  while  green.  Its  average  transverse  strength  is  given  by 
Skinner  as  P. =1220,  but  other  authors  give  a  lower  figure.  Thus  the  average 
of  3  experiments  by  Puckle  (Mysore  wood)  is  870,  and  of  3  experiments  made 
by  J.  B.  French  at  the  workshops  of  the  Madras  railway  was  752.  The  deter- 
mination of  the  transverse  strength,  therefore,  demands  further  experiments.  So 
much,  however,  is  certain,  that  the  wood  is  highly  valued  on'account  of  its  great 
strength  and  toughness.  It  is  universally  used  for  axe-handles,  poles  for  carry- 
ing loads ;  in  many  parts  of  India  the  axles  of  native  carts  are  made  of  it,  which 
stand  heavy  weights  on  rough  roads.*  But  it  warps  and  splits  in  seasoning,  and 
"unless  kept  dry  is  not  very  durable.  It  is  used  extensively  for  construction, 
furniture,  agricultural  implements,  and  for  shipbuilding.  It  is  valued  next  to 
Teak,  ScU,  Bija  sal,  and  Asna.  It  makes  good  charcoal,  and  yields  excellent 
fuel.  From  incisions  in  the  bark  a  fine  white  hard  gum  is  obtained  (dhaurir 
ha-gond),  similar  to  gum-arabic,  employed  in  cloth-printing,  like  that  of  Odina 
Wodier,  and  sold  extensively.  In  Meywar  and  Kamaon  the  leaves  are  used  for 
tanning. 

2.  A.  acuminata,  WalL;  Bedd.  FL  Sylv.  t.  16. — Syn.  Conocarpus 
acuminata,  Roxb.  Fl.  Ind.  ii  443 ;  W.  &  A.  Prodr.  316.  Vera.  Pachi 
inanuy  panchman,  paunchinan,  Telugu ;  Yungben,  Bum. 

A  large  tree,  with  rough  dark-grey  bark  and  pendulous  branchlete; 
branches,  leaves,  peduncles,  and  calyx  clothed  with  soft,  adpreesed  to- 
mentum.  Leaves  subopposite,  on  short  petioles,  ovate-  or  oblong-lanceolate, 
1^-21  in.  long.  Flower-heads  solitary,  f  in.  across,  when  in  flower,  on 
slender,  axillary,  often  reflexed  peduncles;  sometimes  branching,  often 
with  a  few  small  leaves  or  bracts.  Free  part  of  calyx-tube  elongated,  to- 
mentose.  Peduncles  as  long  as  or  longer  than  heads.  Fruit  with  wings 
broader  than  long,  glabrous ;  edge  of  wings  irregularly  dentate ;  persistent 
calyx-tube  hirsute,  longer  than  fruit 

*  The  carts,  which  carry  timber  and  Bamboos  from  the  Barreea  forests  to  the  great 
timber-mart  of  Reyna  near  the  Mye  river,  on  the  borders  of  Guzerat.  have  axles  and 
linch-pina  of  Dkaura9  the  boss,  nave  and  fellies  of  Bia  (Pterocarpus  Martupium),  the 
spokes  of  Khair  (Acacia  Catechu),  the  yoke  of  Teak,  and  the  pole  of  Ougeinia  dalber- 
gioides.  On  the  other  hand,  the  carts  which  come  up  from  the  open  country  of  Guze- 
rat have  axle  and  linch-pin  of  iror,  the  nave  of  Rohin  (Soymiaa  ftbrifuga),  bound 
with  iron,  and  fellies,  spokes,  the  yoke-pole,  and  platform  of  Babul  (Acacia  arabica). 
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Burma  and  Northern  Circars.  Qodavery  forests.  A  tree  which  Mr  R.  Thomp- 
son in  1870  found  on  the  Nagpahar  in  the  Mandla  district,  and  (abundantly)  on 
the  Pachmarhi  plateau,  vern.  Khardi,  was  referred  to  this  species  by  Dr 
Stewart ;  but  I  have  not  seen  anv  of  the  specimens  collected  by  Mr  Thompson, 
and  am  therefore  unable  to  decide  whether  it  is  this  or  the  following  species. 
R.  Thompson's  description  states,  "  The  cones  of  this  species  are  much  larger 
than  those  of  C.  latifoliaj'  which  would  point  to  C.  acuminata,  and  not  to  C 
myrtifolia,  the  cones  of  which  are  smaller.  He  further  describes  it  as  a  tree  of 
moderate  size,  bark  smooth,  whitish,  occasionally  rugose  and  exfoliating,  dusky. 
Many-branched  and  well  clothed  with  dense  foliage.  Leaves  considerably 
smaller  than  those  of  C.  latifolia.  Coming  into  fresh  leaf  about  May,  buds  and 
young  leaves  covered  with  a  beautiful  silvery  tomentum.  FL  in  May  ;  seed 
ripens  Jan.-Feb. 

In  Burma  A.  acuminata  is  a  large  tree,  12  ft  girth,  trunk  regularly  shaped, 
80  ft  to  the  first  branch  on  good  soil.  The  wood  is  greyish  brown,  with  orange 
or  dark-brown  streaks,  hard,  warps  and  cracks  in  seasoning.  Medullary  rays 
very  numerous  and  very  fine.  Pores  numerous,  small,  uniformly  distributed. 
Weight  of  a  cub.  ft  50-59  lb.    P.  =  880  (Skinner). 

3.  A.  pendula,  Edgeworth  Catalogue  of  Plants  in  the  Banda  district, 
p.  47.— Syn.  A.  myrtifolia,  WalL  Cat  No.  4017;  Royle  HL  p.  209.  (The 
latter  name  is  older,  but  Edgeworth  was  the  first  to  describe  the  tree.) 
Vern.  Dhao,  Dhaukra,  kola  dhokra,  Meywar ;  Kardahi,  Gwalior. 

A  small  gregarious  tree,  with  pendulous  branches,  and  light  adpressed 
pubescence  on  leaves  and  branchleta.  Leaves  alternate  and  subopposite, 
obovate,  obtuse  or  mucronate,  £-1  in.  long,  narrowed  into  a  short  slender 
petiole,  with  5-7  pairs  of  arcuate  lateral  nerves  joined  by  elegant  reticulate 
venation.  Flower-heads  small,  J  in.  across  when  in  flower ;  free  part  of 
calyx-tube  short,  pubescent.  Fruit  with  narrow  wings,  nearly  orbicular ; 
persistent  calyx-tube  shorter  than  fruit 

Common  in  Rajputana  and  Bandelkhand,  extends  north  to  the  banks  of  the 
Jumna,  and  south  to  the  Mye  river ;  has  been  found  near  Deesa  (Stocks):  The 
small-leaved  Conocarpus  on  the  Pachmarhi  plateau  is  probably  this  species. 
(Forsyth  gives  Conocarpus  myrtifolia  from  the  Satpuras  under  the  vern.  name 
of  Kardahi,  as  not  very  common,  with  reddish-white  wood. — The  Highlands  of 
Central  India,  p.  462.)  On  dry  hills  only  a  shrub,  under  more  favourable  cir- 
cumstances a  moderate-sized  tree.  Trunk  short,  3-5  ft  girth,  branchlets  droop- 
ing. In  January,  when  the  tree  is  in  fruit,  the  foliage  has  a  beautiful  red- 
dish-brown colour  similar  to  the  foliage  of  Beech  in  autumn.  This  tree  forms 
forests  on  the  hills  of  Meywar,  near  Humirgarh,  Bassi,  Chittor,  and  other 
places,  either  pure  or  mixed:  Often  associated  with  Conocarpus  latifolia, 
Casearia,  and  a  few  other  trees.  Many  of  these  forests  of  A .  pendula  are  strictly 
preserved,  among  others  the  forest  which  clothes  the  lower  slopes  of  the  Chit- 
tor  fort,  and  numerous  temple  forests  in  that  part  of  the  country.  It  is  also 
found  on  the  dry  gneiss  hills  of  Mairwara  near  Todrarh.  The  tree  coppiice 
well,  and  as  it  thrives  in  the  dry  districts  of  Central  India  its  requirements 
merit  careful  study.  Experiments  with  the  wood,  grown  in  Gwalior,  were  made 
by  Cunningham — the  cub!  ft.  was  found  to  weigh  59  lb.,  the  value  of  P.  in  5 
experiments  ranged  between  697  and  1034,  average  837. 
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Trees  or  shrubs,  with  simple,  generally  entire  leaves,  in  most  genera 
dotted  with  translucent  glands,  opposite  or  alternate,  without  stipules. 
Flowers  regular  and  generally  bisexual  Calyx-tube  adnate  to  the  ovary, 
limb  free,  4  -  5  -  cleft,  often  closed  in  bud,  and  bursting  into  irregular 
lobes,  or  coming  off  entire.  Disc  coating  the  calyx-tube.  Petals  4-5, 
sometimes  none,  inserted  on  the  edge  of  the  disc,  in  bud  imbricate,  some- 
times more  or  less  connate  into  a  caducous  calyptra.  Stamens  perigynous, 
generally  numerous,  inserted  on  or  inside  the  edge  of  the  disc,  in  one  or 
several  rows ;  filaments  free,  or  connate  at  the  base  in  a  short  ring  or  tube, 
or  in  bundles  generally  opposite  the  petals  ;  anthers  2-celIed,  versatile  or 
basifixed,  the  cells  mostly  dehiscing  longitudinally.  Ovary  syncarpous, 
inferior,  rarely  adnate  at  the  base  only,  either  1 -celled,  or  more  often  with 
2  or  more  cells ;  style  simple ;  stigma  small,  capitate  or  peltate ;  ovules 
numerous.  Seeds  generally  without  albumen. — Gen.  PL  L  690 ;  Royle 
DL  216  ;  Wight  111.  ii  6. 

Leaves  dotted  with  resinous  glands,  generally  opposite. 
Calyx  truncate,  the  orifice  closed  by  a  deciduous  operculum  ; 
fruit  hard  and  woody ;  leaves  of  young  shoots  opposite, 
of  flowering  branches  alternate  .  .  .  .1.  Eucalyptus. 

Calyx  generally  lobed ;  leaves  opposite ;  fruit  fleshy. 
Free  portion  of  calyx  entire,  bursting  irregularly  or  coming 

off  entire        ......        2.  Psidium. 

Free  portion  of  calyx  4-5-lobed     ....        8.  Eugenia. 

Leaves  not  dotted  with  resinous  glands,  alternate. 
All  stamens  antheriferous ;  fruit  dry  .  .        4.  Barrinqtokia. 

A  portion  of  stamens  only  antheriferous ;  fruit  fleshy  5.  Caret  a. 

1.  EUCALYPTUS,  L'Heritier. 

Shrubs  or  trees  attaining  sometimes  a  gigantic  size,  secreting  more  or 
less  of  resinous  gums,  whence  their  common  appellation  of  "  Gum-trees ; " 
often  flowering  when  quite  young  and  smalL  Leaves  in  young  saplings 
generally  horizontal,  opposite,  sessile,  and  cordate;  in  the  adult  tree 
mostly  vertical,  alternate,  petiolate,  and  passing  more  or  less  from  broadly 
ovate  to  lanceolate,  acuminate,  and  falcate,  always  rigid.  Flowers  in 
umbels  or  heads,  usually  pedunculate.  Calyx-tube  adnate  to  the  ovary, 
truncate,  the  orifice  closed  by  an  operculum  (formed  of  the  concrete  petals 
and  calyx-lobes  ?),  generally  thick,  fleshy  or  woody,  covering  the  stamens 
in  the  bud,  and  falling  off  entire  when  the  stamens  expand.  Stamens 
numerous,  in  several  series.  Ovary  inferior,  the  summit  glabrous,  flat 
convex  or  conical,  3-6-celled,  with  numerous  ovules  in  each  cell,  on  an 
axile  placenta.  Fruit  consisting  of  the  more  or  less  enlarged  truncate 
calyx-tube,  usually  of  a  hard  and  woody  texture,  interspersed  with  resin- 
ous receptacles.  The  fertile  seeds  are  often,  but  not  in  all  species  minute  ; 
the  embryo  has  broad-cordate  2-lobed  or  bipartite  cotyledons  folded  over 
the  straight  radicle,  but  otherwise  flat    A  large  proportion  of  the  seeds 
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are  often  abortive,  and  these  are  generally  enlarged,  variously  shaped,  and 
of  a  hard  and  uniform  texture. 

Numerous  species  have  been  introduced  into  India ;  they  grow  with 
great  rapidity,  and  the  timber  is  much  valued  in  Australia.  It  will  here 
suffice  to  mention  two  species  as  representatives  of  those  which  are  com- 
monly called  in  Australia  Blue  Gum  and  Stringy-bark. 

Leaves  of  old  trees  4-6  in.  long  ;  flowers  small,  umbellate ;  fruit 

3-5  lines  diam 1.  E,  obliqua. 

Leaves  6-12  in.  long ;  flowers  large,  sessile;  fruit  9-12  lines  diam.        2.  E.  Globulus, 

1.  E.  obliqua,  L'Her. ;  Benth.  FL  Austral,  iil  205. — Syn.  jR  gigantea, 
Hook.  f.  FL  Tasm.  i  t.  28.     Stringy-bark. 

An  immense  tree,  attaining  from  150  to  250  ft.  with  a  very  tenacious 
rugged,  fibrous  bark,  flaking  off  in  stringy  masses.  Leaves  of  young 
trees  opposite,  of  flowering  branches  alternate,  ovate-lanceolate,  falcate, 
and  very  oblique  at  the  base,  more  or  less  acuminate,  4-6  in.  long,  with 
oblique  distant,  anastomosing  veins,  inserted  along  the  midrib,  and  in- 
tramarginal  veins  at  some  distance  from  the  edge.  Peduncles  axillary 
or  lateral,  bearing  each  an  umbel  of  about  4-12  flowers.  Operculum 
shorter  than  calyx-tube.  Stamens  \  in.  long,  all  perfect;  anther-cells 
diverging  or  at  length  divaricate  and  confluent  at  the  apex.  Fruit  more 
or  less  pear-shaped,  truncate  at  the  top,  3-5  lines  diameter ;  capsule  more 
or  less  sunk.     Seeds  minute. 

This  kind  of  Stringy -bark  forms  vast  forests  in  Victoria  and  South  Australia, 
and  is  abundant  in  Tasmania,  forming  a  great  part  of  the  hill  forests,  and 
ascending  to  4000  ft.  Specimens  have  been  felled  in  the  valleys  at  the  base  of 
Mount  Wellington,  Tasmania,  300  ft.  high  and  100  ft.  in  cirtb.  Has  been  in- 
troduced extensively  on  the  Nilgiris,  and  on  a  smaller  scale,  by  way  of  experi- 
ment, in  the  Panjab,  and  in  several  places  of  the  North- West  Himalaya. 

2.  B.  Globulus,  Labillardiere ;  Benth.  L  c.  225 ;  Paxton's  Flower  Gar- 
den, ii.  38,  fig.  153.    Blue  Gum. 

A  lofty  tree,  attaining  350  ft.  Foliage  when  crushed  of  a  powerful 
almost  offensive  smell.  Young  shoots  and  foliage  glaucous-grey.  Leaves 
of  the  young  tree  opposite,  sessile  and  cordate ;  of  the  full-grown  tree 
lanceolate  or  ovate-lanceolate,  acuminate,  falcate,  often  6-12  in.  long,  with 
oblique,  conspicuous  anastomosing  veins,  all  inserted  along  the  midrib, 
and  intramarginal  veins  at  some  distance  from  the  edge.  Flowers  large, 
axillary,  solitary  or  2-3  together,  closely  sessile  on  the  branch  or  on  a  ped- 
uncle not  longer  than  thick.  Calyx-tube  broadly  turbinate,  thick,  woody, 
more  or  less  ribbed  or  rugose,  J-|  in.  diameter.  Operculum  shorter  than 
calyx-tube.  Stamens  above  \  in.  long ;  anthers  ovate  with  parallel  cells. 
Fruit  semiglobular,  f-1  in.  diameter ;  capsule  nearly  level  with  the  rim. 
Seeds  minute ;  10,000  sifted  fertile  seeds  per  ounce  (F.  v.  Mueller). 

Gregarious  in  Victoria  and  the  south  of  Tasmania.  Introduced  on  the  Nil- 
giris and  (experimentally)  in  the  Panjab.  Cultivated  in  the  plantations  made 
in  the  south  of  France  (near  Nice)  on  barren  hills.  Growth  extremely  rapid 
while  young  (9  ft.  girth  in  twenty  years  on  the  Nilgiris).  Heartwood  brown, 
hard,  tough,  durable,  takes  a  fine  polish.  The  leaves  are  used  as  a  febrifuge  in 
Australia. 
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The  yarrah  wood  of  Western  Australia  (E.  rostrata,  Schlechtendal,  Benth. 
1.  c.  240)  is  a  very  strong  and  durable  wood,  but  apt  to  crack  and  split  unless 
thoroughly  seasoned.  It  is  said  to  resist  white  ants  and  the  Teredo  navalis,  and 
has  been  imported  to  India  for  railway-sleepers.  The  Red  Gum  of  Australia 
is  the  produce  of  several  species,  especially  of  E.  resindfera.  Smith,  Benth.  L  c. 
245.  It  is  nearly  allied  to  Kino,  is  largely  imported  into  Europe,  and  is  used  in 
medicine  (Pharm.  Ind.  71).  Several  ethereal  oils  (Eucalyptus  oil,  Mali  ail)  are 
distilled  from  the  leaves  of  other  species,  and  form  an  important  article  of  ex- 
port Thus  there  are  many  reasons  why  the  cultivation  of  those  species  of 
Eucalyptus,  which  will  thrive  in  India,  deserves  to  be  encouraged. 

2.  PSIDIUM,  Linn 

Trees  or  shrubs,  with  opposite  leaves;  peduncles  axillary,  1-  or  few- 
flowered  ;  flowers  large.  Calyx-tube  ovate,  adnate  at  the  base,  the  upper 
free  portion  quite  entire,  closed  in  the  bud,  at  length  irregularly  bursting 
into  lobes  or  coming  off  entire.  Petals  4  or  5,  free.  Ovary  2-  or  more- 
celled,  with  many  ovules  in  each.  Fruit  a  many-seeded  berry.  Seeds 
with  a  hard  testa ;  embryo  curved  with  a  long  radicle  and  short  coty- 
ledons. 

1.  P.  Ouava,  Raddi;  Grisebach  West  Ind.  FL  241.— Syn.  P.  pomir 
ferum,  Linn.  Bot  Reg.  t  1079,  with  globose;  P.  pyriferum,  Linn.,  with 
obovate  fruit.  The  Guava-tree.  Vein.  Amrut,  amrud  (the  Persian  name 
for  Pear),  Safriram,  North- West  India ;  Piydra,  Beng. 

A  small  tree  or  large  shrub,  young  branches  pubescent  Leaves  ob- 
long or  elliptic-oblong,  4-6  in.  long,  on  very  short  petioles,  pubescent  be- 
neath, nearly  glabrous  above,  with  15-20  pairs  of  prominent  main  lateral 
nerves,  arcuate  near  the  edge,  and  joined  by  prominent  intramarginal 
veins.  Peduncles  axillary,  1J-1  in.  long,  with  1-3  flowers.  Free  part  of 
calyx  ovoid  in  bud,  larger  than  the  ovoid  ovary,  bursting  into  irregular 
lobes.  Petals  £  in.  diam.  or  more.  Fruit  globose  or  obovoid,  inside  red 
white  or  yellowish. 

Indigenous  in  Mexico,  and  possibly  in  other  parts  of  tropical  America,  cul- 
tivated and  naturalised  in  most  tropical  countries.  In  India  cultivated  almost 
everywhere,  except  in  the  north-western  corner  of  the  Panjab.  Often  run  wild, 
but  there  is  no  ground  for  supposing  that  the  Guava  is  indigenous  in  India. 
Wood  compact,  close-grained,  takes  a  beautiful  polish. 

Nearly  related  is  the  Myrtle,  Myrtus  communis,  Linn. ;  Boissier  Fl.  Orient 
ii  736— Vern.  Vil&yati  mehndi,  murad— indigenous  in  the  Mediterranean 
region,  and  often  cultivated  in  India ;  evergreen,  wholly  glabrous,  with  small 
ovate  acuminate  leaves ;  white  flowers  ;  small  black  berries  ;  free  part  of  calyx- 
tube  short,  regularly  4-5  cleft    Leaves  used  in  native  medicine. 

3.  EUGENIA,  Linn. 

Evergreen  trees  or  shrubs,  with  opposite,  penniveined  leaves;  the 
flowers  tetramerous  (Indian  species),  rarely  pentamerous,  in  lateral  or  ter- 
minal trichotomous  cymes  or  panicles.  Calyx-tube  from  globular  to  nar- 
row-turbinate.     Stamens  numerous,  in  several  series,  free  or  obscurely 
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collected  in  4  bundles ;  anthers  versatile,  usually  small,  the  cells  opening 
longitudinally.  Ovary  2-celled,  rarely  3-celled,  with  several  ovules  in  each 
celL  Fruit  a  berry  with  1  or  few  seeds ;  testa  membranous  or  cartila- 
ginous; embryo  thick  and  fleshy  with  a  very  short  radicle;  the  coty- 
ledons either  united  in  an  apparently  homogeneous  mass,  or  more  or  less 
separable. 

Flowers  large,  in  short  4-8-flowered  terminal  cymose  racemes    .      1.  E.  Jambos. 
Flowers  small  in  trichotomous  panicles  arising  from  the  previous 
year's  wood  below  the  leaves. 

Leaves  coriaceous,  lateral  nerves  close  together      •        •  2.  E.  Jambolana. 

Leaves  subcoriaceous,  lateral  nerves  distant    .        .        .  3.  E.  operculata. 

1.  E.  Jambos,  Linn. ;  Eoxb.  FL  Ind.  ii  494. — Syn.  Jambosa  vulgaris, 
W.  &  A.  Prodr.  332  ;  Wight  Ic  t  435.  The  Rose-apple.  Sans.  Jamba. 
Vern.  Qvlab  jaman. 

A  moderate-sized  tree,  quite  glabrous.  Leaves  coriaceous,  entire,  lan- 
ceolate, 5-8  in.  long,  narrowed  into  short  petioles ;  lateral  nerves  distant, 
joined  by  prominent  intramarginal  veins.  Flowers  tetramerous,  large, 
white,  1-1}  in.  to  tip  of  stamens,  on  pedicels  £  in.  long,  in  short  cymose 
terminal  racemes,  composed  of  2-4  pair  of  opposite  flowers  (1 -flowered 
cymes),  the  uppermost  opening  first.  Calyx-tube  turbinate,  edge  tree, 
somewhat  produced  above  the  ovary ;  lobes  round,  obtuse.  Fruit  sub- 
globose,  1-2  in.  long,  crowned  with  the  persistent  calyx-lobes. 

Only  cultivated  within  the  range  of  this  Flora,  rare  in  the  Panjab.  Indigen- 
ous in  the  Sikkim  TeraL  Cultivated  in  many  tropical  countries.  Fl.  Feb.  ; 
fruit  ripens  July,  Aug.  Trunk  short ;  bark  thin,  grey,  with  shallow  furrows, 
inner  substance  reddish,  compact,  brittle.  Wood  reddish  brown.  The  tree  is 
planted  for  shade  and  ornament,  and  on  account  of  its  fruit,  the  size  of  a  small 
apple,  with  a  delicate  rose-water  perfume,  but  dry  and  hardly  worth  eating. 

2.  B.  Jambolana,  Lam.  —  Tab.  XXX.  —  Bedd.  Fl.  Sylv.  t  197; 
Roxb.  FL  Ind.  ii  484. — Syn.  Syzygium  Jambolanum,  W.  &  A.  Prodr. 
329,  often  called  the  Black  Plum.  Sans.  Jamba,  jambula.  Vern.  Jam, 
jaman,  jamni,  phalanx,  phalinda,  pharenda,  phaunda,  paiman. 

A  moderate-sized  tree,  wholly  glabrous.  Leaves  coriaceous,  shining, 
entire,  oval  oval- oblong  or  lanceolate-oblong,  generally  long-acuminate, 
3-6  in.  long,  narrowed  into  petiole  £-1  in.  long ;  lateral  nerves  numerous, 
close  together,  parallel,  confluent  near  the  margin,  but  not  forming  regu- 
lar prominent  intramarginal  veins.  Flowers  greenish,  tetramerous,  small, 
numerous,  W  in.  to  tip  of  stamens,  nearly  sessile,  in  3-flowered  cymes 
(sometimes  by  abortion  1-  or  2-flowered),  arranged  in  broad  trichotomous 
panicles,  lateral  on  the  previous  year's  wood,  rarely  terminal,  the  ultimate 
cymes  approximate  at  the  end  of  each  branch  of  the  inflorescence,  forming 
rounded  fascicles  of  flowers.  Calyx-tube  funnel-shaped,  the  upper  part 
campanulate,  produced  above  the  ovary;  lobes  very  short  Petals  co- 
hering and  falling  off  in  a  calyptra.  Berry  oblong  or  subglobose,  J-l  in. 
long,  crowned  with  the  base  of  the  cup-shaped  calyx,  purple  or  black,  suc- 
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culent,  smooth  when  ripe.  Exceedingly  variable  in  the  shape  of  its  leaves, 
the  size  of  the  fruit,  and  also  in  other  respects.  In  Wight's  Icones  the 
following  are  figured  as  forms  of  the  same  species  :  E.  Jambolana,  t.  535, 
with  large  loose  spreading  panicles  and  oblong  5-seeded  fruit ;  E.  caryo- 
phyllcefoUa,  Lam.  t.  553 ;  Roxb.  1.  c  486,  with  ovate-lanceolate,  long- 
acuminate  leaves  and  globose  fruit;  E.  obtusifolia,  Eoxb.  L  c.  485,  t. 
620,  with  obtuse  leaves  and  oblong  1-seeded  fruit. 

Common  throughout  India,  excepting  the  arid  region  of  Sindh,  and  the 
southern  Panjab.  In  the  sub-Himalayan  tract  and  outer  hills  extends  west 
nearly  to  the  Indus,  and  ascends  to  3000  ft  (Panjab),  5000  ft  (Kamaon). 
Generally  in  moist  places  near  rivers  and  water-courses,  but  also  on  high  ground, 
and  often  associated  with  Sal.  •  Commonly  cultivated  in  India,  also  in  other 
tropical  and  sub-tropical  countries.  In  Queensland,  New  South  Wales,  and  the 
Indian  Archipelago,  indigenous  or  cultivated.  FL  March,  April ;  the  fruit 
ripens  in  June,  July.  The  leaves  are  renewed  in  March,  the  flush  of  the  young 
leaves  coming  out  with  a  bright  copper-colour.  (In  the  Panjab  the  tree  is  not 
evergreen,  the  old  leaves  are  shed  in  January  and  the  new  foliage  comes  out 
from  March  to  May. — J.  L.  S.) 

Attains  70-80,  at  times  90  ft ;  trunk  not  tall,  and  not  very  straight,  but  often 
20  ft  clear  to  first  branch  ;  girth  6-8,  at  times  12-15  ft.  Branches  spreading 
and  ascending,  with  drooping  branchlets,  forming  a  close  shady  crown — a  great 
relief  in  the  hot  months  in  the  otherwise  leafless  forest  Foliage  dark  green  ; 
leaves  shining,  aromatic.  Bark  l-l£  in.  thick,  corky,  light  or  dark  grey.  Inner 
bark  pale  reddish-brown,  compact,  fibrous.  Heartwood  reddish-brown,  tough 
and  hard.  Weight  43-48  lb.  per  cub.  ft  when  seasoned,  63  when  green.  Value 
of  P.  600  (Skinner).  Annual  layers  visible.  Warps  in  seasoning,  but  is  fairly 
durable.  Used  much  for  building,  agricultural  implements,  for  well-curbs,  and 
well-steps,  where  it  is  considered  almost  indestructible.  Boats  and  canoes  are 
made  of  it  The  bark  is  used  for  dyeing  and  tanning.  The  fruit  is  much 
eaten  by  natives  :  in  appearance  it  resembles  a  damson,  has  a  harsh  but  sweetish 
flavour,  somewhat  astringent  and  acid.  Is  much  eaten  by  birds  ;  a  favourite 
food  of  the  large  bat  (flying  fox).  A  kind  of  vinegar  is  prepared  from  it,  which 
is  used  in  diseases  of  the  spleen.  Grows  quickly  at  first,  but  slowly  afterwards. 
Toung  plants  suffer  from  frost  in  the  Panjab  plains. 

Nearly  allied  to  E.  Jambolana,  is  E.  salicifolia,  Wight  Ic.  t  539,  Syzygium 
salicifolium,  Graham  Cat.  Bomb.  PL  p.  73,  Dab.  Bomb.  FL  p.  94,  with  narrow 
lanceolate  leaves,  and  small  white  flowers  in  lax  panicles  from  the  old  wood 
below  the  leaves ;  a  shrub  or  tree,  common  gregariously  on  the  banks  of  the 
Koina  river,  and  in  other  valleys  of  the  Sattara  Ghats,  identified  by  Beddome, 
FL  Sylv.  p.  109,  with  a  narrow-leaved  Eugenia  growing  in  the  bed  of  the  Ner- 
budda  river,  near  Jubbulpur. 

3.  B.  opercnlata,  Roxb.  EL  Ind.  ii  486 ;  Wight  Ic.  t.  552.— Syn. 
Syzygium  nervosum,  DC.  P.  iii  260.  Eugenia  nervosa,  DC. ;  Bedd.  FL 
Sylv.  Manual,  p.  106  (but  not  E.  nervosa,  DC.  P.  iii  284,  which  is  a 
different  tree  from  Cochin-China).  E.  cerasoides,  Eoxb.,  and  E.  Paniala, 
Roxb.  L  c.  488,  489,  probably  refer  to  the  same  tree.  Vern.  Bdijdman, 
jamawa,  jpaiman,  N.  W.P. ;  Jaman,  dugdugia,  Oudh. 

A  middle-sized  tree,  wholly  glabrous.  Leaves  subcoriaceous,  broad- 
ovate  or  elliptical,  3-8  in.  long,  2-4  in.  broad,  obtuse  or  shortly  acumin- 
ate, narrowed  into  petiole,  f-1  in.  long,  with  8-12  poire  of  main  lateral  slightly 
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arcuate  nerves,  very  prominent  below,  intramarginal  veins  generally  not 
prominent.  Flowers  tetramerous,  small,  greenish,  odorous,  nearly  sessile, 
in  3-flowered  cymes,  arranged  in  broad  lax  trichotomous  panicles,  with 
spreading  or  divaricate  branches,  arising  from  the  leafless  nodes  of  the  pre- 
vious year's  wood.  Calyx  campanulate,  with  short  obtuse  marginate 
teeth.  Petals  cohering  and  falling  off  in  a  calyptra.  Berry  globose  or 
ovoid,  £-£  "*•  l°ng>  wtii  but  little  mark  of  calyx,  rugose,  very  juicy. 

Sub -Himalayan  forests  from  the  Jumna  to  Assam,  ascending  to  2000  ft. 
Oudh  and  Gorakhpur  forests,  Chittagong,  Burma,  the  western  coast,  and  Ceylon. 
Outside  India  in  South;  China  and  the  Indian  Archipelago.  The  fruit  is  eaten, 
and  the  tree  is  planted  for  its  fruit.  The  leaves  are  renewed  in  April,  the  old 
leaves  toimine  red  before  they  are  shed.  FL  April,  May.  The  fruit  ripens  in 
June,  July.  In  dry  places  a  scrubby  tree  35  ft.  high  and  5  ft.  girth,  but  under 
favourable  conditions  grows  to  be  one  of  the  largest  and  most  handsome  trees  of 
the  genus.  Bark  1  in.  thick  or  more,  cinereous,  brown  or  blackish,  rough  with 
irregular  hard  scales,  leaving  cavities  when  they  exfoliate.  Inner  substance 
red,  fibrous.  Sap-and  heart- wood  similar,  brown,  close-  and  fine-grained.  Tough 
and  durable,  seasons  and  polishes  well  Used  in  Kamaon  and  Garhwal  for  build- 
ing and  agricultural  implements.    The  fruit  is  eaten. 

4.  BABBINQTONIA,  Forst. 

Trees  with  alternate  leaves,  usually  approximate  at  the  ends  of  branches. 
Flowers  in  terminal  or  lateral  spikes  or  racemes,  with  small  deciduous 
bracts.  Calyx-tube  ovoid  or  turbinate,  not  at  all  or  scarcely  produced 
above  the  ovary.  Petals  4  or  5,  adhering  at  the  base  to  the  staminal  ring. 
Stamens  indefinite,  in  many  series,  connate  at  the  base  into  a  short  ring 
or  cup  ;  anthers  small,  versatile  or  fixed  near  the  base.  Ovary  inferior, 
with  an  annular  disc  on  the  top  within  the  stamens,  2-4-celled ;  2-8  ovules 
in  each  cell ;  style  filiform,  with  a  small  stigma.  Fruit  pyramidal  ovoid 
or  oblong,  hard  and  fibrous,  indehiscent  Seed  solitary,  with  a  thick  testa; 
albumen  none.  Embryo  thick,  fleshy,  consisting  of  two  concentric  homo- 
geneous masses,  the  central  mass  corresponding  to  the  pith,  the  outer  to 
the  bark,  both  separated  by  a  thin  layer  of  delicate  vessels  and  fibres,  cor- 
responding to  the  woody  portion  of  stem  and  root.  Cotyledons  rudimen- 
tary, scale-like.  On  the  structure  of  the  seeds  of  Barringtonia  and  Careya, 
see  Thomson  in  Journ.  Linn.  Soc.  ii.  47. 

1.  B.  acutangula,  Gartner  Sem.  ii.  t.  101 ;  Bedd.  EL  Sylv.  t  204  ; 
Roxb.  EL  Ind.  iL  635 ;  W.  <fc  A.  Prodr.  333.— Vern.  Samundar  phul, 
pannidri,  ingar,  Oudh ;  Kanapa  chettu,  Telugu. 

A  moderate-sized  tree,  with  obovate  or  oblanceolate  leaves,  entire  or 
serrulate,  narrowed  into  a  short  petiole,  glabrous,  pale  beneath,  3-5  in. 
long.  Flowers  red,  in  long  slender  pendulous  racemes;  bracts  oblong, 
very  deciduous.  Ovary  2-celled,  with  2  pendulous  ovules  in  each  cell. 
Fruit  oblong,  4-angled,  1  in.  long  or  longer. 

Common  on  banks  of  streams,  edges  of  swamps,  and  in  moist  placesgenerally, 
in  South  India,  Burma,  Bengal,  the  Oudh  forests,  and  the  sub-Himalayan 
tract,  extending  west  to  the  Jumna.     Also  Indian  Archipelago  and  North 
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Australia.  Leaves  shed  and  renewed  March,  ApriL  FL  May  ;  fir.  Sept-Oct. 
Attains  a  height  of  30  and  a  girth  of  5  ft.,  with  a  short  trunk,  and  large  crooked 
spreading  branches.  Bark  1  in.  thick,  cinereous  or  brownish  black,  rough  with 
longitudinal  reticulate  cracks  and  furrows,  and  irregularly  oblong  exfoliating 
scales.  Wood  pale  or  reddish-brown,  turns  black  if  buried  in  mucL  fine-,  close-, 
but  short-grained,  hard,  tough,  strong,  weight  of  cub.  ft  56  lb.  (Skinner),  39.4 
(Kyd) ;  value  of  P.  315  (Kyd),  648  (Benson,  green  wood),  863  (Skinner).  Said 
to  be  durable.  No  distinct  heartwood.  Used  for  boat-building,  in  wells,  for 
carts,  rice-pounders,  and  by  cabinet-makers.  The  pounded  bark  is  used  to  in- 
toxicate fish  ;  mixed  with  chaff  and  pulse,  it  is  given  as  cattle-fodder. 

5.  CABBYA,  Roxb. 

Trees  or  undershrubs,  with  alternate  leaves  approximate  near  the  ends 
of  branches,  and  large  showy  flowers.  Calyx  wholly  adnate  to  the  ovary, 
ovoid  or  turbinate,  with  a  4-cleft  limb.  Petals  4,  spreading.  Stamens 
very  numerous,  in  several  rows ;  filaments  distinct  above,  united  at  the 
base  into  a  thick  fleshy  ring,  inserted  with  the  petals ;  the  exterior  and 
interior  stamens  generally  without  anthers,  the  middle  row  antheriferous  ; 
anthers  small,  versatile,  dehiscing  longitudinally.  Ovary  4-celled,  with 
numerous  ovules  attached  to  axile  placentas ;  style  filiform ;  stigma 
capitate,  obscurely  4-lobed  or  -toothed.  Fruit  globose,  with  a  thick  rind, 
numerous  seeds  embedded  in  a  fleshy  pulp.  No  albumen.  Embryo  large*, 
almond-like,  structure  similar  to  that  of  Barringtonia. 

A  large  tree ;  flowers  sessile 1.0.  arborea. 

An  undershrub ;  flowers  pedunculate 2.  C.  herbacea. 

1.  0.  arborea,  Roxb.  Cor.  PL  t  218  ;  Wight  DL  t.  99,  100 ;  Bedd. 
FL  Sylv.  t.  205,  AnaL  t.  18  it ;  W.  &  A.  Prodr.  334.  Vern.  Kumbi 
kumbh,  Khumbi.  Gond.  names  :  Kumri,  Chindwara ;  Qumar,  Mandla, 
Balaghat. 

A  large  tree,  wholly  glabrous.  Leaves  obovate-oblong,  membranous, 
sessile  or  narrowed  into  short  marginate  petiole,  crenate,  with  10-12 
pair  of  prominent  main  lateral  nerves,  flowers  large,  sessile,  a  few 
together  at  the  ends  of  branchlets,  white  and  pink,  with  an  unpleasant 
smelL  Fruit  globose,  green,  3  in.  across,  crowned  with  the  persistent 
calyx-segments. 

Common  in  South  India,  Bengal,  and  Burma.  Sparingly  found  in  the  forests 
of  the  Central  Provinces,  Oudh,  and  in  the  sub-Himalayan  tract,  where  it  ex- 
tends west  a  little  beyond  the  Jumna.  Grown  here  and  there  in  gardens  in  the 
Panjab.  (In  North  Australia  and  Queensland  a  tree  is  found  nearly  related  to 
this,  (7.  arborea,  var.  australis,  Benth.  FL  Austr.  in.  289.)  Bare  during  part 
of  the  dry  season,  the  new  foliage  appears  in  March,  ApriL  FL  with  the 
young  leaves  ;  fr.  ripens  and  falls  about  July. 

Under  favourable  circumstances  attains  a  height  of  50,  and  a  girth  of  8  ft., 
but  in  Central  and  North  India  is  generally  a  much  smaller  tree.  Bark  1-J5  in. 
thick,  dark  grey,  or  dark  brown,  smooth  or  rough,  with  large  exfoliating  scales. 
Inner  bark  red,  very  fibrous.  Sapwood  yellowish  white,  large,  heartwood  dull 
red,  or  reddish  brown,  beautifully  mottled,  even-grained,  hard  and  strong,  does 
not  season  well,  is  apt  to  split,  but  takes  a  fine  polish.  The  weight  of  a  cub. 
ft.  of  seasoned  wood  is  given  by  Skinner  at  50  lb.,  and  this  may  probably  be 
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accepted  as  a  fair  average,  though  it  seems  to  fluctuate  between  wide  limits,  the 
extremes  being  35  and  60.75.  My  experiments  with  Burma  wood  gave  55  in 
1862,  50.58  and  60.37  in  1864.  The  average  of  9  experiments  made  by  me  in 
1864  was  P. =768,  the  extremes  being  645  and  950 ;  Skinner  gives  it  at  870, 
which  is  probably  somewhat  too  high.  I  am  inclined  to  accept  800  as  the  mean 
value  of  the  coefficient  of  transverse  strength,  with  regard  to  the  results  of  all 
experiments  available  to  me.  Annual  rings  fairly  distinct,  medullary  rays  very 
numerous,  very  fine,  pores  scanty,  in  oval  groups  of  3-6,  uniformly  distributed 
Each  annual  ring  marked  by  a  narrow  ring  of  darker  wood.  The  wood  is  not 
much  used  in  North-West  India,  save  for  agricultural  implements.  In  South 
India  and  Burma  used  for  cart-building.  The  bark  is  used  as  an  astringent 
in  native  medicine.  From  the  inner  bark  fuses  for  matchlocks  are  made,  by 
pounding,  cleaning,  drying,  and  twisting  it  into  a  thin  cord.  These  are  said  to 
burn  at  the  rate  of  12  inches  per  hour.  Coarse  strong  cordage  is  also  made  of 
the  bark. 

2.  0.  herbacea,  Roxb.  Cor.  PL  t.  217. 

A  small  undershrub ;  a  thick  woody  root-stock  producing  annually  a 
herbaceous  stem  12-in.  high,  with  cuneate  leaves,  and  a  number  of  pedun- 
culate large  beautiful  pink  flowers  which  appear  in  spring. 

Grass  lands  in  Bengal,  Oudh,  and  the  Central  Provinces. 

Order  XXXVIII.    LYTHRARIEJE, 

Herbs,  shrubs  or  trees  with  simple  entire  leaves,  generally  opposite, 
sometimes  alternate  or  verticillate.  Stipules  none.  Flowers  bisexual, 
generally  regular.  Calyx  free,  campanulate  cylindrical  or  hemispherical ; 
lobes  4-8,  valvate  in  bud,  and  often  with  as  many  intermediate,  usually 
exterior  teeth  or  appendices.  Petals  generally  isomerous  and  alternate 
with  the  calyx-lobes,  obovate,  often  corrugated  in  the  bud,  sometimes 
wanting,  inserted  inside  the  limb  of  the  calyx.  Stamens  usually  definite, 
perigynous ;  filaments  inflected  in  the  bud ;  anthers  2-celled,  dehiscing 
longitudinally.  Ovary  free,  usually  2-4-celled,  cells  with  numerous  ovules 
attached  to  an  axile  placenta ;  style  simple,  persistent.  Fruit  a  capsule, 
2-4-  or  many-celled,  or  by  obliteration  of  septa  1-celled.  Seeds  numer- 
ous without  albumen,  embryo  straight  with  a  short  radicle. — Gen.  PL 
i.  773  ;  Royle  111.  208  (Granatece),  212  ;  Wight  111.  i.  204  (Salicariece), 
ii  2  (Granatece). 

Ovary  free  ;  leaves  with  black  dots  or  glands  beneath ;  calyx- 
tube  curved 1.  Woodfordia. 

Ovary  free ;  leaves  without  dots  or  glands ;  calyx-tube  straight.  » 

Calyx-lobes  4 ;  petals  4  ;  stamens  8 2.  Lawsoxia. 

Calyx-lobes  6 ;  petals  6  ;  stamens  numerous        .  .    8.  Lagrrstbxbmia. 

Ovary  inferior ;  fruit  with  a  hard  coriaceous  rind,  crowned  by 

the  persistent  calyx 4.  Punica. 

Ovary  partially  adnate  to  calyx  ;  fruit  fleshy,  base  and  sides 

-  adnate-  to  the  persistent  calyx  ;  leaves  thick     .        .        .5.  Sonneratia. 

1.  WOODFORDIA,  Salisbury. 

Calyx  tubular,  coloured,  slightly  curved  and  widened  at  the  mouth, 
which  is  oblique,  and  has  6  small  equal  deltoid  lobes,  and  as  many  exter- 
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nal  short  appendices,  persistent  in  fruit,  expanding  and  generally  split 
below.  Petals  6,  alternate  with  the  calyx-lobes,  linear-lanceolate,  minute. 
Stamens  12,  inserted  near  base  of  calyx,  much  exserted  ;  anthers  ovate, 
versatile.  Ovary  2-celled ;  style  filiform,  exserted.  Capsule  2-celled,  2- 
valved,  with  numerous  small  seeds,  covered  with  the  persistent  calyx. 

1.  W.  floribunda,  Salisb. ;  Boissier  FL  Orient,  ii.  737. — Syn.  Grislea 
tomentosa,  Eoxb.  Cor.  PL  t.  31 ;  EL  Ind.  ii.  233 ;  W.  &  A.  Prodr.  308. 
Sans.  DMtri  puskpika,  Agnivala  (the  flame  of  fire).  Vern.  Ddwi,  tarn, 
tdwa,  dhdf  thdwi,  sautha,  dahdi,  dhae,  dhaura,  dhaida.  Local  names : 
Dhewtie,  Oudh ;  Dhuvie,  surtdri,  C.P. ;  Pitta  marra,  Gonds,  C.P. 

•  A  large  shrub,  with  long  spreading  branches,  pubescent,  young  branch- 
lets  and  leaves  with  numerous  small  black  glands.  Leaves  opposite  or 
subopposite,  sometimes  in  whorls  of  3,  sessile,  2-4  in.  long,  ovate-lanceo- 
late from  a  cordate  or  rounded  base,  with  6-10  prominent  arcuate  lateral 
nerves  on  either  side  of  midrib,  joined  by  distinct  intramarginal  veins. 
Flowers  on  slender  pedicels  dilated  above,  shorter  than  calyx,  with  a  few 
bracts  at  base,  in  axillary  clusters.  Length  of  style  and  stamens  vary  in 
this  plant,  as  noticed  for  Lythrum  Salicaria  in  Oliver's  Ind.  Bot.  213. 

Common  throughout  India,  beyond  the  Indus  at  Peshawar,  and  in  Beluchis- 
tan.  Ascends  to  5000  ft  in  the  N.W.  Himalaya.  FL  Feb.-April.  10  ft  high 
or  more,  bark  smooth,  peeling  off  in  thin  scales,  wood  pale  nut-brown,  close- 
grained,  used  as  fuel,  in  the  north-west  the.flowers  are  collected  for  export  to 
the  Panjab,  for  dyeing  silks.    The  flowers  secrete  much  honey. 

2.  LAWSONIA,  Linn. 

Calyx  short,  broad -turbinate,  deeply  cleft  into  4,  broad -ovate  lobes, 
without  appendices.  Petals  4,  sessile,  corrugated  in  bud,  inserted  on  a 
raised  ring  at  the  top  of  the  calyx-tube.  Stamens  8,  inserted  in  pairs  be- 
tween the  petals,  sometimes  4  only ;  filaments  subulate ;  anthers  broad- 
oblong,  the  cells  attached  to  a  thick  connective.  Ovary  globose,  4-celled ; 
style  filiform  ;  ovules  numerous,  adnate  to  thick  axile  placentas.  Capsule 
globose,  supported  at  the  base  by  the  persistent  calyx,  pericarp  brittle, 
bursting  irregularly.  Seeds  truncate,  cuneate  or  pyramidal,  with  a  thick 
testa;  cotyledons  flat,  orbicular  ;  radicle  short 

1.  L.  alba,  Lamarck;  Boissier  FL  Orient,  ii.  744;  Wight  111.  t.  87  ; 
W.  &  A  Prodr.  307.— Syn.  L.  inermis,  Linn. ;  Eoxb.  EL  Ind.  il  258.  L. 
spinosa,  Linn.  The  Henna  plant  of  Egypt  Sans.  MencUn.  Vern. 
Mendi,  mehndi. 

A  glabrous  shrub,  with  angular  branchlets  sometimes  spinescent,  and 
opposite,  sessile  coriaceous  small  leaves,  elliptic  or  obovate-elliptic,  from 
a  cuneate  base;  about  1  in.  long.  Flowers  greenish  yellow,  very  fragrant, 
\  in.  across,  on  short  slender  pedicels,  in  large  terminal  paniculate  cymes. 

Indigenous  in  Beluchistan,  on  dry  hills  of  the  Coromandel  coast,  and  perhaps 
in  Central  India.    Cultivated  throughout  India  for  its  leaves,  and  as  a  hedge- 
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plant.  Probably  indigenous  in  North  Africa,  Arabia,  and  Persia.  Cultivated 
in  most  tropical  and  subtropical  countries.  FL  throughout  the  year.  Grown 
from  seed  and  cuttings.  The  leaves  are  powdered  and  made  into  a  paste  which 
is  used  to  dye  nails,  skin,  and  beard.  Regarding  its  cultivation  in  tine  Ambaila 
district,  see  Edgeworth  Jour.  As.  Soc.  vii  754 

3.  LAGEBSTRCEMIA,  Linn. 

Trees  and  shrubs ;  leaves  opposite  or  the  uppermost  alternate,  petio- 
late,  oblong  or  ovate,  entire.  Flowers  in  axillary  or  terminal  panicles. 
Calyx-tube  short,  broadly  turbinate,  cleft  into  6  ovate  lobes.  Petals  6, 
inserted  between  the  calyx-lobes,  clawed.  Stamens  numerous,  inserted 
at  the  bottom  of  the  calyx-tube ;  filaments  long  exserted,  filiform  ;  anthers 
versatile.  Ovary  sessile,  3-6-celled ;  style  filiform ;  ovules  numerous, 
attached  to  axile  placentas.  Fruit  an  oblong,  coriaceous  capsule,  girt  at 
the  base  by  the  persistent  calyx,  3-6-celled,  dehiscing  loculicidally  into 
3-6  valves;  dissepiments  and  placentae  attached  to  the  middle  of  the 
valves.  Seeds  winged,  with  a  membranous  testa;  cotyledons  orbicular; 
radicle  cylindrical 

1.  L.  parviflora,  Roxb.  Cor.  PL  t.  66 ;  FL  Ind.  ii.  505  ;  Bedd.  Fl. 
Sylv.  t.  31 ;  W.  &  A.  Prodr.  308.— Vern.  BdJdi,  dhaura,  Kat  dhaura  : 
N.W.P. ;  Lendia,  leindia,  8eina9\p.¥. ;  Sidda,  asid,  Oudh  and  Mirzapore 
district ;  Shej,  Banda ;  Kakria,  kdkrio,  Banswara  and  Guzerat. 

A  large  tree,  glabrous,  only  youngest  branches  and  leaves  slightly 
pubescent.  Leaves  coriaceous,  opposite,  sessile  or  very  shortly  petiolate, 
oblong  or  ovate,  with  6-10  prominent,  arcuate  lateral  main  nerves  on  either 
side  of  midrib.  Flowers  white,  fragrant,  \  in.  across,  on  slender  pedicels 
in  panicles,  few  or  many  flowered.  Calyx  even,  not  ribbed,  pubescent, 
the  6  outer  stamens  much  longer  than  the  rest.  Capsule  ovoid  or  cylin- 
drical, f-f  in.  long,  3-4-celled.  Seed  with  a  terminal  wing,  longer  than 
seed,  the  whole  |  in.  long,  \  in.  broad  in  the  middle,  with  a  straight  thin 
edge  on  the  insiae,  and  a  thick  curved  bark  on  the  outside. 

Common  in  Central  India,  Bandelkhand,  Behar,  Bengal,  the  Oudh  forests, 
and  the  sub-Himalayan  tract  to  the  Jumna,  ascending  to  3000,  and  occasionally 
to  5000  ft.  Banswara,  Guzerat.  South  India  (frequent  in  Mysore  and  on  the 
east  side).  The  old  leaves  shed  in  March,  April,  the  young  foliage  comes  out 
in  May.   FL  April-June  ;  fruit  ripens  in  August,  and  remains  long  on  the  tree. 

In  North  and  Central  India  attains  50-70  ft,  and  a  girth  of  6-8  ft.,  with  a 
straight  clean  stem,  often  30-40  ft.  to  the  first  branch.  Grows  well  from  seed, 
coppices  readily,  the  shoots  growing  rapidly  into  tall  straight  poles.  Bark  £-1 
in.  thick,  light  ash-coloured,  almost  white,  even,  smooth,  rarely  marked  with 
few  shallow  furrows,  flaking  off  in  dark-coloured  scurfy  pieces,  leaving  exposed 
the  inner  lighter-coloured  layers.  Wood  light  brown  or  yellowish,  often  with 
a  reddish  tinge,  and  mottled,  smooth-  and  even-grained.  Heartwood  darker, 
but  not  sharply  denned.  Pores  large  ;  numerous  whitish  wavy  concentric  bands 
in  the  wood;  annual  rings  not  distinct  The  cub.  ft.  weighs  40-50  lb.  Elas- 
tic, tough,  and  of  great  transverse  strength.  Seasons  weQ,  works  freely,  and 
takes  a  fine  polish.  Fairly  durable.  Used  extensively,  and  valued  highly  for 
ploughs  and  other  agricultural  implements,  and  for  construction.    Buggy-shafts 
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and  axe-handles  are  made  of  it    A  sweet  gum  exudes  from  wounds  in  tne  oark, 
and  is  eaten.    Bark  and  leaves  are  extensively  employed  for  tanning. 

L.  lanceolate,  Wall ;  Bedd.  FL  Sylv.  t.  32. — Vern.  Bandara,  nandi,  nemo, 
ndniy  Western  Ghats,  a  common  tree  in  the  forests  on  the  west  side  of  the 
Peninsula  as  far  north  as  Khandeish,  is  similar  to  L.  parviflora,  but  is  readily 
distinguished  by  petiolate,  ovate,  acuminate  leaves,  wnich  are  bluish  white  be- 
neath ;  larger  flower-panicles,  the  calyx  and  pedicels  clothed  with  dense  grey 
Eubescence,  calyx-segments  reflexed,  and  small  capsules  £-£  in.  long.  (The 
irge  capsules  figured  by  Beddome  do  not  apparently  belong  to  this  species.) 
L.  indica,  Linn. ;  Wight  111.  t.  86 ;  a  handsome  shrub  from  China,  with 
large  white  or  purple  flowers  ;  petals  long-clawed  and  much  curled.  Is  culti- 
vated in  gardens. 

L.  Reginas,  Roxb.  Cor.  PI.  t.  65  ;  Bedd.  FL  Sylv.  t.  29 ;  is  a  large,  bulky, 
and  valuable  timber-tree  with  large  showy  lilac  flowers,  in  moist  forests  of  Eastern 
Bengal,  Burma,  the  western  coast  of  the  Peninsula,  and  at  the  foot  of  the  Ghats, 
extending  north  as  far  as  the  Ratnagiri  district,  where  it  is  called  Taman. — 
Vern.  Jarvl,  Bengal.  Pymma,  Burm.  It  differs  from  the  three  first-named 
species  by  the  calyx  longitudinally  ribbed  and  furrowed,  by  all  stamens  being 
of  equal  length,  and  a  large  6-celled  ovoid  or  globose  capsule.  The  wood  is 
red,  not  heavy,  and  fairly  strong,  the  cub.  ft.  weighs  between  36  and  47  lb.,  and 
the  average  value  of  P.  ranges  from  600-850.  It  is  used  extensively  for  ship- 
building at  Chittagong,  and  in  Burma. 

4.  PUNICA,  Linn. 

Ovary  inferior ;  calyx  coriaceous,  persistent,  prolonged  above  the  ovary, 
free  part  campanulate,  cleft  into  5-7  valvate  lobes.  Petals  as  many  as 
calyx-lobes,  inserted  at  the  mouth  of  the  calyx-tube,  crumpled  in  bud. 
Stamens  numerous,  inserted  at  different  heights  below  the  petals ;  fila- 
ments distinct ;  anther-cells  attached  to  a  large  ovoid  connective.  Style 
filiform ;  stigma  capitate.  Fruit  large,  globose,  crowned  by  the  somewhat 
tubular  limb  of  the  calyx,  indehiscent,  divided  in  2  tiers  or  divisions,  the 
lower  3-celled,  the  upper  5-9-celled  ;  dissepiments  membranous ;  placentas 
in  the  lower  division  at  the  bottom  of  the  cells,  in  the  upper  stretching 
from  the  side  of  the  fruit  to  the  middle.  Seeds  numerous,  nestling  in  a 
pellucid  pulp.  Embryo  oblong;  radicle  short,  acute;  cotyledons  folia- 
ceous,  spirally  convolute. 

The  structure  of  the  fruit  is  remarkable.  The  bud  in  its  youngest  state 
shows  a  thick  concave  disc,  closed  by  the  valvate  sepals  or  calyx-lobes. 
At  the  bottom  of  the  disc  appear  the  carpels,  in  two  circles ;  at  its  edge 
the  petals,  alternating  with  the  calyx-lobes,  and  the  space  between  petals 
and  carpels  is  occupied  by  numerous  rows  of  stamens.  The  carpels  of  the 
outer  circle  appear  first,  they  are  5-9 ;  the  number  of  the  inner  carpels  is 
generally  3,  sometimes  5.  These  carpels  coalesce,  and  the  upper  portions 
uniting,  form  the  style.  Each  carpel  has  numerous  ovules,  which  origin- 
ally appear  at  the  bottom  of  its  cavity.  Meanwhile  the  sides  of  the  con- 
cave disc  keep  on  growing,  finally  the  outer  carpels  are  raised,  and  form 
the  upper  division  of  cells  in  the  fruit,  while  those  of  the  inner  ring  re- 
main at  the  bottom,  and  form  the  lower  tier  or  division.  The  position  of 
the  placenta  also  is  somewhat  changed  through  the  expansion  and  altered 
position  of  the  carpela     The  ripe  Pomegranate  may  be  compared  to  the 
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fruit  of  a  Hose,  with  this  difference,  that  in  the  Rose  the  carpels  aie  more 
numerous,  that  they  do  not  coalesce,  though  the  styles  sometimes  do,  and 
that  they  are  1 -seeded.  This  brief  indication  of  a  most  curious  structure 
is  intended  to  elicit  further  researches  on  the  development  of  the  ovary  in 
the  Indian  genera  of  Rosacea,  Myrtace®,  and  Lythrariese  (Sonneratia  and 
Duabanga).  With  regard  to  Punica,  there  should  be  consulted,  besides 
LincUey^  Vegetable  Kingdom,  and  Wight's  Illustrations,  Agardh.  Syst 
Plant.  1858,  t  xii  ;  Griffith  Notul®,  iv.  p.  641,  Ic.  t.  634  ;  Payer  Organo- 
genic Comparee  de  la  Fleur,  Paris,  1857,  p.  465,  t.  99;  Berg  in  Martius 
FL  Brasiliensis,  Myrtace»,  p.  6,  t.  8,  9.  Punica  is  an  anomalous  genus, 
with  some  affinity  to  Myrtace®,  but  is  separated  from  that  order  by  the 
valvate  calyx  and  other  characters. 

1.  P.  Granatum,  linn. ;  Roxb.  FL  Ind.  ii  499;  W.  &  A.  Prodr.  327 ; 
Wight  HL  t  97.  The  Pomegranate.  Sans.  Dalima;  Arab.  Ruman; 
Pers.  Andr. — Vern.  Andr  (tree  and  fruit),  darimy  ddlim,  ddl,  daru,  dharu, 
darnu. 

A  shrub  or  small  tree,  deciduous,  glabrous,  often  with  spinescent  branch- 
lets.  Leaves  opposite  or  subopposite,  often  fascicled,  on  short  petioles,  ob- 
long, quite  entire,  not  dotted.  Flowers  sessile,  terminal,  solitary  or  in 
3-flowered  cymes,  usually  scarlet,  rarely  white  or  yellow..  Fruit  2-3J 
in.  diam.,  with  a  coriaceous  rind ;  pulp  red,  in  some  varieties  white.  Seeds 
angled. 

Wild,  common  in  Eastern  Afghanistan  and  Beluchistan  to  6000  ft  Hills 
west  of  Sindh  to  4000  ft.  East  flank  of  Suliman  range  between  3500  and  6000 
ft.  Not  uncommon  in  the  Panjab  Salt  range,  and  in  parts  of  the  North-West 
Himalaya.  Abundant  in  Eamaon  (wild  ?)  at  elevations  between  2000-6000  ft 
Believed  also  to  be  indigenous  in  Syria,  Run  wild  in  Greece  (Fraas  Syn.  PL 
FL  class.  79).  Cultivated  extensively  in  many  parts  of  India,  in  Western  Asia, 
the  Mediterranean  region,  and  in  many  subtropical  countries  of  the  Old  and  the 
New  World.*  New  leaves  (in  India)  Feb.,  March ;  fl.  chiefly  April,  May,  but 
also  at  other  seasons  ;  the  fruit  ripens  from  July-Sept  Easily  raised  from  cut- 
tings ;  growth  slow  (18  rings  per  in.  radius). 

Rarely  over  20  ft.  high,  with  a  short  trunk  attaining  3-4  ft.  in  girth  ;  bark 
yellowish  or  dark  grey.  Wood  whitish  or  yellowish  white,  close-  and  even- 
grained,  hard,  heavy,  takes  a  fine  polish.  Several  varieties  of  the  fruit  are  cul- 
tivated in  Kashmir,  but  the  best  Pomegranates  are  imported  into  India  from 
Afghanistan  ;  those  of  Jellalabad  are  valued  most.  The  bark  of  the  root  is  an 
excellent  vermifuge,  and  is  considered  a  specific  against  the  tape-worm  (Pharm. 
Ind.  93).  The  rind  of  the  fruit  ndspdl,  Pb.  chandi,  choutdi,  hu&hdSla,  Sindh, 
is  extensively  used  as  a  dye-  ana  tan-stuff ;  from  the  flowers  a  light-red  dye  is 
made.    Morocco  leather  is  tanned  and  dyed  with  the  bark  of  the  tree. 

*  The  Pomegranate,  the  Fig,  and  the  Vine  are  frequently  mentioned  in  the  Old 
Testament  (e.  g.,  Dent  viii.  8).  The  Pomegranate  occurs  in  the  Odyssey ;  its  name 
(fiouf)  is  supposed  to  suggest  an  affinity  with  the  Hebrew  and  Syrian  name  Rimmon. 
There  seems  no  doubt  that  the  tree  is  not  indigenous  in  Greece,  and  that  its  cultiva- 
tion was  originally  introduced  from  Syria.  Of  the  Latin  names,  mala  granata,  qwz 
punica  vocantur,  the  first  is  explained  by  the  number  of  seeds  (a  granorum  rmdtiiu- 
dine),  the  second  indicates  that  the  fruit,  or  at  least  some  of  the  better  kinds,  was 
brought  from  North  Africa.  The  Pomegranate  is  not,  however,  indigenous  in  North 
Africa,  and  was  probably  brought  to  Carthage  from  Phoenicia. 
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5.  SONNEBATIA,  Linn.  f. 

Glabrous  trees  or  shrubs,  with  opposite,  petiolate,  thick  leaves.  Flowers 
large,  solitary  or  in  3-flowered  cymes.  Calyx  thick,  the  tube  broadly  cam- 
panulate,  adnate  to  the  ovary  at  the  base ;  lobes  4-8,  without  appendices. 
Petals  4-8,  narrow  or  none.  Stamens  numerous,  inserted  at  the  top  of  the 
calyx-tube,  inflected  in  the  bud.  Ovary  enclosed  in,  and  partially  adnate 
to  the  calyx-tube,  depressed-globose,  10-15-celled;  style  elongated  with 
a  small  capitate  stigma.  Fruit  large,  depressed,  fleshy  and  indehiscent, 
surrounded  by  the  persistent  calyx,  and  adnate  to  it  at  the  base.  Seeds 
immersed  in  pulp,  angular  with  a  thick  testa.     Cotyledons  oily. 

1.  S.  acida,  Linn.  f. ;  Roxb.  FL  Ind.  ii.  506 ;  W.  &  A.  Prodr.  327  ; 
Wight  Ic.  t.  340. 

A  small  tree,  with  drooping  branches  and  petiolate,  broadly  ovate  or 
obovate  leaves,  generally  with  cuneate  base.  Calyx-segments  about  1 
in.  long.  Petals  purple,  linear,  scarcely  exceeding  the  calyx.  Fruit  1-2 
in.  diam. 

In  salt  marshes  and  creeks.  Delta  of  the  Indus,  western  coast,  Sunderbans, 
and  Burma  coast.  Also  on  the  east  coast  of  Africa,  and  in  North  Australia. 
Wood  used  as  fuel  (Grah.  Cat.  Bomb.  72). 

Obdeb  XXXIX.  SAHYDACEiE. 

Trees  or  shrubs,  with  simple,  petiolate,  alternate,  distichous  leaves,  and 
small  deciduous  stipules.  Flowers  inconspicuous,  regular,  generally  bi- 
sexual. Calyx  coriaceous,  persistent,  gamosepalous,  lobes  3-7,  imbricate 
or  valvate.  Petals  perigynous,  none  or  as  many  as  calyx-lobes,  alternate 
with  them  and  similar  to  them  in  substance.  Stamens  definite  or  indefi- 
nite, often  alternating  with  barren  staminodes ;  anthers  2-celled,  the  cells 
dehiscing  longitudinally.  Ovary  free,  rarely  adnate  to  the  calyx-tube,  syn- 
carpous;  ovules  attached  to  3-5  parietal  placentae.  Fruit  a  capsule,  1- 
celled,  generally  3-5-valved,  rarely  indehiscent.  Seeds  generally  few, 
with  a  coriaceous  or  crustaceous  testa,  and  copious  fleshy  albumen.— Gen. 
PL  i.  794;  RoyleUL  170. 

1.  CASEABIA,  Jacq. 

Trees  or  shrubs  with  alternate,  distichous  leaves ;  stipules  small  lateral. 
Flowers  fasciculate,  small,  green  or  yellow,  on  articulate  bracteate  pedicels. 
Calyx-tube  short,  with  4-6  imbricate  lobes.  Petals  none.  Stamens  6-15, 
alternating  with  an  equal  number  of  barren  staminodes,  and  usually  con- 
nate with  them  into  a  short  tube  or  ring.  Ovary  free,  narrowed  into  a 
short  style ;  ovules  numerous,  attached  to  3-4  parietal  placentae.  Capsule 
3-4-valved,  seeds  numerous,  attached  to  the  middle  of  the  valves.  Seeds 
with  a  fleshy  aril ;  albumen  fleshy ;  embryo  straight ;  cotyledons  flat ; 
radicle  terete. 

Tomentose ;  stinules  minute ;  leares  oblong  or  ovate-oblong  .     1.  C.  tomentoea. 
GUbroos ;  ttipnles  \  in.  long ;  leeres  elliptic .  2.  C.  gravtelcn*. 
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1.  0.  tomentosft,  Koxb.  FL  Ind.  ii.  421.— Tab.  XXXI—  Syn.  (7. 
ettiptica,  Willd. ;  Wight  Ic.  t.  1849.  Vera.  Cktlla,  childra,  bairi,  bhari. 
Local  names,  Tondri  maroy  Gonds,  C.P. 

A  small  tree ;  leaves  and  branchlets  tomentose.  Leaves  oblong,  or 
ovate-oblong  from  an  oblique  base,  serrate,  3-7  in.  long,  on  short  petioles; 
8-10  main  lateral  nerves  on  either  side  of  midrib,  joined  by  prominent 
parallel  transverse  veins ;  stipules  small.  Flowers  tomentose,  greenish 
yellow,  on  pedicels  somewhat  longer  than  calyx,  numerous,  in  compact 
axillary  fascicles.  Calyx  4-5-cleft.  Stamens  8 ;  staminodes  hairy.  Fruit 
ovoid,  \  in.  long,  somewhat  fleshy,  5-6-ribbed,  3-valved,  on  short  pedicels, 
solitary,  or  few  together  in  lateral  fascicles.  Seeds  embedded  in  a  scarlet 
soft  mass,  consisting  of  the  agglomerate  arils. 

Common  in  Central  India,  Behar,  the  Oudh  forests,  and  the  sub-Himalayan 
tract  as  far  as  the  Indus.  Also  in  Eastern  Bengal,  South  India  and  Ceylon. 
The  leaves  shed  Jan, -March  ;  new  leaves  appear  March,  April  Fl.  Jan.-May, 
generally  about  ApriL 

Generally  not  exceeding  30  ft.,  with  a  short  trunk,  attaining  a  girth  of  4  ft ; 
on  good  soil  (frequently  in  the  Baraitch  division  of  the  Oudh  forests),  attaining 
40  ft.,  and  7-9  ft  girth,  R.T.  Bark  nearly  1  in.  thick,  cinereous,  with  white 
specks,  or  blackish  brown  by  age,  smooth,  with  longitudinal  wrinkles,  with 
rough  furrows  in  old  stems.  Wood  dirty  white,  or  yellowish,  even-grained, 
compact,  hard,  strong  and  elastic,  48  lb.  per  cub  ft.,  R.T.  Ant  to  split  in  sea- 
soning, does  not  warp,  and  works  smoothly.  Heartwood  not  distinct,  employed 
for  ordinary  purposes,  not  much  valued,  combs  are  made  of  it  All  parts  of  the 
tree  are  very  bitter  ;  in  Eamaon  the  pounded  bark  is  used  for  adulterating  the 
Kamda  powder  of  RMera  tinctoria.  The  pounded  fruit  yields  a  milky,  acrid 
juice,  used  for  poisoning  fish. 

2.  C.graveolens,  Dalzell;  Kew  Journ.  of  Bot.  iv.  107(1852) ;  Bombay 
FL  1 1. — Vern.  Chilla,  ndro,  aloal,  kathera,  pimpri,  North-West  India  ; 
Gfvrchi,  tundri,  C.P. 

A  shrub  or  small  tree,  glabrous ;  leaves  elliptic,  dentate,  4-8  in.  long, 
on  short  petioles ;  8-10  main  lateral  nerves  on  either  side  of  midrib ; 
stipules  |  in.  long,  falcate  or  lanceolate,  deciduous.  Flowers  green, 
numerous,  with  a  disagreeable  odour,  clustered  in  the  axils  of  the  leaves, 
glabrous ;  pedicels  very  short  Calyx-lobes  5.  Stamens  8,  alternating 
with  acute  penicillate  scales  (staminodes).  Fruit  oblong,  shining,  3-valved  ; 
seeds  12. 

Abundant  in  the  Oudh  forests  (associated  with  Sal),  also  in  the  Central  Pro- 
vinces, the  Konkan,  and  Canara.  In  the  sub- Himalayan  tract  as  far  west  as  the 
Chenab,  locally  and  sparingly  only,  ascending  to  5000  ft.  The  leaves  are  shed 
in  March  and  April,  and  renewed  in  May.  Not  higher  than  20  ft.,  girth  12-15 
in.  Bark  dark  cinereous,  with  white  specks,  even,  with  a  few  longitudinal 
wrinkles.    Wood  light-yellow,  fine-grained  ;  the  fruit  is  used  to  poison  fish. 

Homalium,  Jacquin,  is  another  genus  of  this  order,  distinguished  by  a  half 
inferior  ovary,  styles  3-5,  calyx-lobes  and  petals  6-7,  flowere  in  slender  axillary 
racemes  or  terminal  panicles. 

1.  H.  tomeniosum,  Benth.;  Linn.  Journ.  iv.  34. — Syn.  BlaekwdUa  tomentosa, 
Vent.    Myaukshaw,  Bnrm.    A  large  tree  with  smooth  white  hark  (too  smooth 
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for  monkeys,  the  Burmese  name),  large  subsessile  obovate  leaves,  tomentose 
beneath,  and  flowers  in  axillary  racemes.    Burma.    Java. 

2.  H.  nepalense,  Benth. — Syn.  Blachwellia  nepcUensis,  Wall  PI.  As.  rar.  t 
179,  with  ovate,  petiolate,  glabrous  leaves  and  paniculate  flowers,  Nepal. 

Order  XL.    PASSIFL0EK2B. 

Herbs,  shrubs,  rarely  trees,  with  alternate  leaves  with  or  without 
stipules.  Flowers  regular.  Stamens  definite ;  anthers  2-ceUed,  dehiscing 
longitudinally.  Ovary  free,  1 -celled,  with  numerous  ovules,  attached  to 
3-5  parietal  placentae.  Fruit  dry  or  fleshy  with  numerous  seeds,  covered 
with  an  arillus  or  pulpy  integument,  testa  coriaceous  or  crustaceous ; 
embryo  large,  with  foliaceous  cotyledons,  enclosed  in  a  fleshy  albumen. — 
Gen.  PL  i  807  ;  Koyle  HL  220  (Papayacece) ;  Wight  111.  ii.  33. 

The  principal  genus  of  this  family  is  Passiflora,  comprising  a  large 
number  of  species,  mostly  American,  and  a  few  Indian,  herbaceous  or 
perennial  climbers,  with  axillary  tendrils,  showy  bisexual  flowers,  with  a 
stalked  ovary ;  stamens  adnate  to  the  gynophore,  and  a  ring  with  filiform 
appendages  arising  from  the  calyx-tube.  The  genus  Carica  belongs  to  the 
tribe  Papayacece  with  unisexual  flowers  and  no  ring  or  corona. 

1.  CABICA,  Linn. 

Soft-wooded  trees  or  shrubs  with  milky  juice,  stem  generally  simple,  or 
with  few  branches,  leaves  at  the  ends  of  branches.  No  stipules.  Flowers 
in  axillary  racemes  or  panicles,  uni-  or  bi-sexual  Calyx  small,  5-lobed. 
Corolla  in  the  male  flowers  gamopetalous,  5-lobed;  in  the  female  flowers, 
of  5,  linear-oblong  deciduous  petals.  Stamens  10,  inserted  in  the  mouth 
of  the  corolla,  those  opposite  to  the  lobes  on  short  filaments,  those 
alternate  with  them  sessile;  anthers  adnate  to  the  filaments,  2-ceUed, 
dehiscing  longitudinally.  Ovary  free,  ovules  numerous,  attached  in  2 
rows  to  5  parietal  placentae.  Fruit  fleshy,  sulcate,  indehiscent  with 
numerous  seeds.  Embryo  straight,  in  a  fleshy  albumen ;  cotyledons  flat, 
oblong. 

1.  C.  Papaya,  Linn. ;  Roxb.  FL  Ind.  iii.  824 ;  W.  &  A.  Prodr.  352 ; 
Wight  HL  t.  106,  107.— Vera.  Papaya,  pepiy a. 

A  small  soft-wooded,  fast-growing,  and  short-lived  tree,  with  large 
glabrous  palmatifid  and  palminerved  leaves,  12-24  in.  across,  on  long 
hollow  petioles,  forming  a  round  tuft  at  the  top  of  the  stem.  Flowers  on 
axillary  panicles,  pale  yellow,  fragrant,  generally  dioicous,  but  occasion- 
ally a  few  female  flowers  on  a  male  plant.  Male  flowers  in  long  drooping 
panicles.  Female  flowers  in  short  clusters.  Ovary  1 -celled.  Stigma 
sessile,  5-lobed,  lacerated.  Fruit  succulent,  indehiscent,  1 -celled.  Seeds 
numerous,  black,  enclosed  in  sweet  mucous  pulp,  and  covered  with  a 
loose  hyaline  skin  or  arillus ;  testa  thick,  brittle. 

Indigenous  in  Brazil,  and  probably  also  in  Central  America  and  the  West 
Indies.  Cultivated  throughout  South  India,  Burma,  and  Bengal ;  in  North- West 
India  as  far  as  Saharanpur  and  Delhi.    The  Papaya  must  have  been  introduced 
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into  India  at  an  early  date  after  the  discovery  of  America,  for  in  1626  seeds 
were  brought  to  Naples  from  India  (De  Candolle  Geogr.  Bot  ii.  917).  The 
Indian  name  of  the  plant  is  derived  rrom  that  under  which  it  was  known  in 
America  {Papaw,  papay),  and  the  Burmese  name  of  Thimbawthl  (fruit  brought 
by  sea-going  vessels)  is  a  further  confirmation  of  its  foreign  origin.  In  flower 
and  fruit  nearly  throughout  the  year,  bears  fruit  18  months  after  sowing.  The 
unripe  fruit  is  eaten  as  a  vegetable  and  preserved,  the  ripe  fruit  is  sweet  and 
very  pleasant,  the  seeds  are  pungent  Meat  becomes  tender  by  washing  it  with 
water  impregnated  with  the  milky  juice,  or  by  suspending  the  joint  under  the 
tree. 

TetrameUs  nudiflora,  R.  Brown  ;  Bedd.  FL  Sylv.  t.  212— Syn.  T.  Graham- 
tana,  Wight  Ic.  1956 — is  a  large  deciduous  tree,  of  the  Order  Datiscece.  Fl. 
yellow,  small,  dioicous;  male  flowers  in  erect  panicles,  crowded  at  the  ends  of 
branchlets ;  female  flowers  in  pendulous  racemes.  Calyx  6-cleft ;  petals  none ; 
stamens  4;  styles  4.  Capsules  small,  many-seeded,  dehiscent  at  the  top. 
Leaves  cordate,  long-petiolate,  tomentose  beneath.  FL  Feb.-March,  while 
leafless.   Burma.    Western  coast  from  Bombay  southwards.    Wood  soft. 

Order  XLL   CACTEJE, 

Perennial  plants,  often  arborescent,  with  succulent  stems  of  anomalous 
form,  flat,  lobed,  columnar,  ovoid  or  globular.  Leaves  minute,  scale-like, 
rarely  perfect ;  epidermis  of  the  younger  parts  of  stem  and  branches  green 
and  furnished  with  pores.  Flowers  usually  large  and  handsome,  sessile, 
solitary,  bisexual  and  regular.  Calyx-tube  adnate  to  the  ovary ;  limb  short 
or  tubular ;  lobes  numerous,  on  the  margin  only,  or  covering  the  entire 
surface  of  the  ovary.  Petals  numerous,  inserted  at  the  mouth  of  the 
calyx,  the  outer  conform  to  the  calyx -lobes.  Stamens  indefinite,  fila- 
ments filiform,  long ;  anthers  ovate,  versatile.  Ovary  inferior,  syncarpous, 
1 -celled ;  ovules  numerous,  on  parietal  placent® ;  style  terminal,  simple ; 
stigma  radiating.  Fruit  succulent,  1 -celled.  Seeds  numerous.  —  Gen. 
PL  L  845;  Eoyle  I1L  223;  Wight  I1L  ii.  48. 

1.  OPUNTIA. 

Branches  flat,  jointed,  the  joints  ovate,  obovate,  or  oblong,  bearing 
tufts  of  spines  or  bristles.  Leaves  small,  very  caducous,  under  each 
younger  tuft.  Flowers  arising  from  the  tufts  or  margins  of  the 
joints,  yellow  or  reddish.  Calyx-tube  not  prolonged  beyond  the  ovary ; 
lobes  numerous,  the  outer  scale-like  or  foliaceous,  adnate  to  the  ovary,  the 
inner  short,  flat.  Petals  numerous,  connate  at  the  base,  spreading. 
Stamens  indefinite,  in  many  series ;  filaments  shorter  than  petals,  free  or 
connate.  Style  cylindric,  thicker  below,  constricted  at  the  base ;  stigma 
with  2-7  thick  erect  branches.  Fruit  pyriform,  umbilicate  at  the  top, 
tubercled,  and  often  having  spines.  Seeds  with  a  hard  osseous  testa, 
foliaceous  cotyledons,  and  copious  or  scanty  albumen. 

1.  0.  Dillenii,  Haworth  ]  W.  &  A.  Prodr.  363 ;  Wight  I1L  t.  114.— 
Syn.  Cactus  indicus,  Eoxb.  FL  Ind.  ii  475.  Prickly  Pear.  Vern.  Ndg- 
phana  (the  hood  of  a  serpent),  ndgphansi,  Hindi ;  Cluippal  sena\  Dekkan. 
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Erect,  with  numerous  spreading  branches,  often  10-15  ft.  high,  gregar- 
ious, forming  extensive  and  impenetrable  masses  of  thorny,  fleshy,  articu- 
late stems  ;  joints  obovate,  flat,  6-10  in.  long,  glaucous-green,  with  minute, 
cylindrical  or  conical,  fleshy,  caducous  leaves  under  each  tuft  on  the 
youngest  joints.  Tufts  on  the  surface  of  the  joints  about  1-2  in.  apart, 
nearer  together  on  the  edges,  subglobose,  nearly  \  in.  diam.,  consisting  of 
dense  woolly  hairs,  and  numerous  short,  very  sharp  spinescent  brownish 
bristles ;  one  or  several  strong,  sharp  cylindrical  spines  from  each  tuft, 
unequal  in  length,  one  much  longer  than  the  rest,  1-2  in.  long.  Spines 
whitish,  except  the  point,  which  is  darker  coloured  and  somewhat  trans- 
parent Flowers  from  the  upper  edge  of  the  joints,  2-3  in.  across,  yellow, 
tinged  with  red,  open  during  the  day  only.  Stamens  half  the  length  of 
petals. 

Indigenous  in  America,  but  naturalised  in  India,  extending  north-west  to  the 
Jhelam.  Ascends  to  6000  ft.  in  the  N.W.  Himalaya.  Often  destroyed  locally 
by  the  multiplication  of  a  species  of  coccus;  thus  at  Almora  in  1846  (Madden 
L  c.  585),  and  in  1844  in  the  Panjab  (Stewart  Panjab  Plants,  p.  101V  Fonus 
impenetrable  hedges,  and  was  used  by  Tippoo  Sultan  to  strengthen  nis  fortifi- 
cations. Was  planted  as  a  fence  along  portions  of  the  Great  India  Peninsula 
Railway  in  the  Dekkan  ;  but  is  too  much  exposed  to  injury  from  fire,  the  grass 
which  grows  up  abundantly  between  the  stems  drying  up  during  the  hot  season, 
and  catching  fire  readily,  which  destroys  the  entire  hedge.  Is  regarded  as  an 
objectionable  weed  in  most  parts  of  India,  as  it  harbours  reptiles  and  spreads 
rapidly,  occupying  ground  without  return.  The  joints  strike  root,  but  its  rapid 
extension  is  mainly  due  to  the  spread  of  the  seed  through  birds  which  eat  the 
fruit 

Three  species  of  the  genus,  closely  allied  to  the  Indian  species,  are  natural- 
ised in  the  Mediterranean  region  ;  but  it  is  a  subject  for  farther  inquiry  whether 
they  should  be  kept  distinct  as  species,  and  whether  any  of  them  may  be 
identified  with  the  Indian  Opuntia.  The  history  of  the  distribution  of  these 
remarkable  plants  from  America  over  such  a  large  portion  of  the  warmer  regions 
of  the  Old  World  merits  farther  study  on  the  part  of  Indian  and  Mediterranean 
botanists,  and  it  may  not  be  out  of  place  here  to  state  a  few  of  the  leading 
facts. 

Boissier  (Voyage  Botanique  dans  le  Midi  de  PEspagne,  1837,  ii  229)  men- 
tions Opuntia  vulgaris,  Mm.  only,  as  growing  in  the  Meditenunearaegion,  but 
adds  that  in  Granada  there  are  two  forms,  distinct  by  the  length  of  their  spines, 
leaving  it  undecided  whether  they  are  species  or  varieties.  Grisebacn  (Vegeta- 
tion der  Erie,  i  322)  enumerates  three  species,  and  under  these  may  ve  Drought 
all  forms  described  by  Viaiani  (Flora  Dalmatica,  1842,  Hi.  143),  GussQbe  (Flora) 
Sicula  Synopsis,  1842,  L  649),  Tenore  (Sylloge  ¥1  Neapolitan©,  1831,  p.  239), 
Webb  (Hist  Nat  des  lies  Canaries,  1840,  iii.1  p.  209),  and  Lowe  (Flora  of  Ma- 
deira, 1868,  p.  313). 

a.  O.  Ficus  IncUca,  Mill. — Syn.  Cactus  Opuntia  inermis,  De  Candolle  Plantes 
Grasses,  t.  138.  Erect,  8-12  ft  high,  joints  oval  or  obovate,  1  in.  thick,  and 
more  than  12  in.  long,  with  short  thick  tufts  of  pale  or  yellowish  bristles,  with- 
out spines,  or  with  feeble  weak  spines,  or  with  one  strong  sharp  spine.  Flowers 
yellow  ;  fruit  prickly  outside,  eatable,  3-4  in.  long.  Abundant  in  North  Africa, 
Syria,  the  South  of  Europe  (Madeira  and  the  Canaries  T).  The  fruit,  which 
ripens  from  July  to  Sept,  forms  an  important  article  of  diet  for  the  inhabitants 
of  those  countries.  Indigenous  in  Jamaica  and  South  Florida,  where  the  fruit 
is  also  eaten.    Hie  introduction  of  this  sp.  into  India  has  been  suggested  (Royle 
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HI.  223).  Called  Opuntia  Ficus  Indica  by  Visiani  and  Gussone,  0.  vulgaris 
by  Tenore.  Webb  calls  Ficus  Indica  the  principal  species  in  the  Canaries,  but 
Lowe  refers  this  and  the  Madeira  Opuntia  to  Opuntia  Tuna,  Haw.  (Cactus 
Tuna,  Linn.)  Whatever  the  correct  name  for  the  Opuntia  on  those  islands  may 
be,  it  is  important  to  state  that  this  is  the  species  employed  in  the  Canaries  for 
raising  CochineaL  The  first  introduction  of  the  insect  30  or  40  years  ago  was 
violently  opposed  by  the  country  people,  especially  in  Teneriffe,  on  the  ground 
of  its  rendering  the  Tuneras,  or  plants  of  Opuntia,  barren,  and  injuring  the 
crops  of  their  favourite  fruit,  called  Figos,  which  are  much  used,  both  fresh 
and  dried,  Lowe  L  c  316. 

6.  0.  amyclasa,  Tenore  L  c.  240 ;  Fl.  Nean.  t.  236.  Stature  of  0.  Ficus  Indica, 
with  4-6  stout,  divergent,  unequal,  whitish  spines  on  each  tuft,  angular  at 
the  base,  orange-coloured  flowers,  and  smaller,  hardlv  eatable  fruit  Dalmatia, 
South  Italy,  Sicily,  the  Canaries.  Webb  L  c.  calls  this  sp.  0.  Tuna,  Mill,  but 
Lowe  refers  it  to  the  Indian  species  0.  Dillenii,  Haw. ;  and  the  specimens  in 
Hb.  Kew  from  the  Canaries  (coll  Bourgeau)  seem  to  confirm  this  view.  Tenore 
figures,  Gussone  and  Visiani  describe  their  plant  as  having  very  short,  nearly 
obsolete  tufts  at  the  base  of  the  spines;  whereas  the  specimens  from  the 
Canaries  have  a  thick  tuft  of  woolly  hairs.  The  spines  of  tnese  specimens  are 
more  angular  than  those  of  the  Indian  Opuntia,  and  somewhat  transparent 
along  their  entire  length.  The  identity,  therefore,  of  the  Indian  Opuntia  with 
the  spinescent  kind  of  South  Europe  and  the  Canaries  is  a  matter  for  farther 
inquiry.     Lowe  describes  his  plant  with  yellow  flowers  tinged  with  red  outside. 

c  0.  nana,  Visiani  (0.  vulgaris,  Mill,  in  Koch  Synops.  FL  Germ.  291),  is  a 
small  spinescent  plant,  the  joints  only  a  few  inches  long,  not  erect,  but  diffuse, 
leaning  against  rocks,  found  in  Dalmatia  and  the  warmer  valleys  of  Tyrol  and 
Switzerland. 

The  Cochineal  insect  in  Mexico  and  other  parts  of  Central  America  lives  on 
several  OpunUas  nearly  allied  to  those  here  described.  As  stated  above,  its  in- 
troduction has  been  successful  on  Teneriffe,  and  there  it  thrives  on  a  species 
closelv  related  to  the  Indian  one.  Wight  (HI.  ii.  p.  60),  and  Royle  (I1L  p.  223), 
describe  the  steps  that  have  been  taken  to  encourage  its  cultivation  in  India. 
Some  Cochineal  nas  been  produced  in  India,  and  though  the  price  of  the  article 
has  diminished  of  late,  it  may  yet  become  a  matter  of  some  importance  in  the 
drier  districts  of  the  country. 


Order  XLIL    ARALTACE2E. 

Erect  or  climbing  shrubs  or  trees,  rarely  herbs,  with  alternate  simple 
or  compound  leaves.  Flowers  regular,  umbellate,  or  capitate.  Calyx 
adnate  to  ovary,  limb  short,  entire  toothed  or  lobed.  Petals  generally 
5,  very  deciduous,  valvate  or  slightly  imbricate  in  bud.  Stamens  as 
many  as  petals,  rarely  numerous ;  filaments  inflexed ;  anthers  didymous, 
versatile.  Disk  epigynous.  Ovary  2-  or  more-celled,  1  ovule  in  each 
cell  Fruit  a  drupe  or  berry,  with  1  or  more  1-seeded  eells.  Seed  pen- 
dulous; testa  membranous;  albumen  dense,  fleshy;  embryo  minute, 
ovoid  or  oblong.— Gen.  PL  i.  931 ;  Wight  111.  ii.  60 ;  Royle  HL  233. 

Soft-wooded  Araliaceous  shrubs  and  small  trees,  often  scandent  or  epi- 
phytic, are  not  uncommon  in  the  tropical  forests  of  India.  Within  the 
range  of  this  Flora  they  are  not  numerous,  and  it  will  suffice  to  mention  a 
few,  besides  the  Ivy,  as  representative  forms. 
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Petals  imbricate  ;  leaves  digitate,  pinnate,  or  bipinnate,  leaflets 

serrnlate ;  stipules  not  prominent 1.  Aralia. 

Petals  valvate ;  leaves  simple,  coriaceous  .        .2.  Hedera. 

Petals  valvate ;  leaves  digitate,  coriaceous  .8.  Heftapleukum. 

Petals  valvate ;  leaves  tripinnate 4.  Hetebopanax. 

1.  ATtATJA,  TArrn 

Herbs  or  shrubs,  leaves  digitate  pinnate  or  bipinnate,  leaflets  mem- 
branous, serrulate.  Flowers  umbellate.  Petals  5,  ovate,  not  unguicnlate, 
imbricate  in  bud.  Ovary  2-5-celled.  Fruit  drupaceous  with  2-5  crusta- 
ceous  or  hard  pyrenes  in  a  fleshy  exocarp.     Albumen  not  ruminated. 

1.  A.  Oachemirica,  Decaisne;  Jacq.  Voy.  Bot.  t.  81. — Syn.  Panax  de~ 
composita,  Wall. 

A  large  perennial  herb  6-10  ft.  high;  leaves  bipinnate,  rough,  with 
short  hairs,  leaflets  ovate-lanceolate,  acuminate,  unequal-sided.  Umbels 
in  large  terminal  panicles.     Styles  5,  connate  at  base.    Pyrenes  5. 

Abundant  in  the  North-West  Himalaya  5000-9000  ft.,  up  the  Sutlej  as  far  as 
Dippi.    Sikkim  at  10,000-14,000  ft.    FL  June-Oct 

Pentapanax,  Seemann,  nearly  allied  to  Aralia,  has  glabrous,  imparipin- 
nate  leaves,  with  3-7  leaflets,  and  entirely  connate  styles :  1.  P.parasiti- 
cum,  Seem.  Journ.  Bot  ii  296. — Syn.  Hedera  parasitica,  Don.  Vern.  Kot 
Semal,  Eamaon,  is  a  climbing  soft-wooded  shrub ;  rootlets  on  branches,  leaflets 
5,  ovate-lanceolate,  coriaceous,  entire,  2-3  in.  long.  East  Bengal,  Nepal,  Kamaon, 
(ascending  to  7500  ft.)  2.  P.  Leschenaultii,  Seem. — Syn.  Hedera  Leschenaul- 
tii,  Wight  and  Arn.  Prodr.  377 ;  H.  trifoliata,  Wight  lc.  t  307  ;  H.fragrans, 
Don.  (not  Roxb.),  is  a  soft- wooded  shrub,  with  3,  rarely  5,  broad-ovate  mem- 
branous leaflets  4-5  in.  long,  with  long  subulate  serratures.  Nilgiris,  Sikkim, 
Nepal,  Eamaon  (ascending  to  8500  ft.) 

2.  HEDERA,  Linn. 

Woody  climbers.  Leaves  simple,  stipules  none.  Flowers  in  panicu- 
late umbels,  polygamous.  Disc  tumid.  Ovary  5-celled;  styles  short, 
connate.  Berry  subglobose,  5-celled,  5-seeded  ;  endocarp  membranous  or 
parchment-like,  closely  investing  the  ovoid  seed.  Albumen  ruminated. — 
Two  species,  one  in  Australia,  the  other  in  the  temperate  regions  of  the 
Old  World. 

•  1.  H.  Helix,  Linn. ;  WalL  in  Roxb.  FL  Ind.,  ed.  Carey,  ii.  515 ;  Bois- 
sier  FL  Orient,  ii  1090 ;  Hook.  Stud.  FL  172.  Ivy.  Vern.  Halbambar, 
arbambal,  Jhelam ;  Karmora,  mandia,  Kashmir ;  Kurd,  Chenab ;  Kurie, 
karur,  Ravi ;  Brumbrum,  dakdri,  Bias;  Karbdru,  kdniuri,  Sutlej  ;  Banda, 
Kamaon. 

A  large  woody  climber,  stem  and  branches  attaching  themselves  closely 
and  adhering  firmly  to  wood,  rocks,  walls,  and  the  bark  of  trees,  but  not 
penetrating  into  the  living  tissue.  Branchlets,  leaves,  and  petioles  wholly 
glabrous,  shining.     Leaves  leathery,  dark-green  above,  pale-green  beneath, 
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2-5  in.  long,  exceedingly  variable,  those  of  flowering  branches  ovate  or  lan- 
ceolate, with  a  tapering  base,  the  others  more  or  less  triangular  in  outline ; 
3-  or  5-lobed,  with  a  rounded  or  cordate  base,  the  lobes  deep  or  shallow, 
often  lobulate ;  petiole  slender,  varying  in  length,  generally  shorter  than 
leaf.  Flowers  yellowish-green,  in  pedunculate  globose  umbels;  peduncles 
and  pedicels  clothed  with  minute  stellate  scales.  Berry  yellow,  shining, 
3-  or  4-seeded. 

Afghanistan,  and  hills  trans-Indus.  Panjab  Salt  range.  Himalaya,  3000- 
9000  ft.,  from  the  Indus  to  Bhutan.  Kasia  hills.  Europe,  North  Africa,  West- 
ern Asia,  Japan.  FL  Oct.  to  April.  The  berries  of  the  European  Ivy  are  black, 
rarely  yellow.  Attains  a  large  size.  Mathieu,  FL  For.  138,  describes  a  stem 
grown  near  Montpellier,  433  years  old,  6  ft.  7  in.  girth.  Wood  light-grey  or  yel- 
low, soft  and  light.  The  Ivy  is  not  a  parasite ;  nevertheless  it  considerably  im- 
pedes the  growth  of  the  trees  to  which  it  attaches  itself. 

3.  HEPTAPLETJBUM,  G&rtner. 

Large  shrubs  or  trees.  Leaves  digitate,  leaflets  coriaceous,  entire. 
Stipules  prominent,  connate  between  branch  and  petiole.  Flowers  in 
racemes  or  in  paniculate  umbels.  Petals  generally  5-6,  rarely  more,  val- 
vate.  Stamens  as  many  as  petals.  Top  of  fruit  generally  raised  beyond 
the  calyx-limb. 

1.  H.  venulosum,  Seemann;  Journ.  Bot.  in.  80. — Syn.  Patatropia 
venulosa,  Wight  111.  t.  118;  Hedera  terebinihacea,  Wall;  Aralia  digi- 
tata,  Roxb.  FL  Ind.  ii  107.     Vern.  Dain. 

A  small,  soft-wooded  tree  with  straggling  branches,  often  sending  out 
rootlets.  Leaflets  5-6,  glabrous,  elliptic-oblong,  acuminate,  unequal,  the 
middle  leaflet  largest ;  common  petiole  5-6  in.  long,  partial  petioles  1-2 
in.  long.  Flowers  in  paniculate  umbels.  Berry  smooth,  yellow,  ovoid, 
5-celled. 

South  India,  Burma,  Bengal,  Satpura  range,  Eamaon,  ascending  to  3000  ft. 
FL  Feb.,  March. 

4.  HETEEOPANAX,  Seemann. 

1.  H.  fragrans,  Seem.  Journ.  Bot.  iv.  297. — Syn.  Panax  fragrans,  Roxb. 
FL  Ind.  iL  76. 

A  small  soft-wooded  tree  15-20  ft.  high,  leaves  glabrous,  tripinnate,  2-4 
ft.  long,  leaflets  ovate  or  rotundate,  entire,  3-6  in.  long,  on  short  petioles. 
Flowers  yellow,  fragrant,  polygamous,  subsessile  or  shortly  pedicellate,  in 
compact  subglobose,  paniculate  umbels,  the  umbels  at  the  end  of  branches 
and  branchlets  generally  composed  of  bisexual,  the  lateral  ones  of  male 
flowers.  Petals  5,  valvate.  Ovary  2-celled ;  styles  2,  filiform,  distinct. 
Fruit  laterally  compressed,  J  in.  across,  broader  than  long,  2-celled ;  en- 
docarp  crustaceous ;  albumen  ruminated. 

Burma,  East  Bengal,  sub-Himalayan  tract  Eamaon  (above  2000  ft.)  to  Assam. 
FL  Oct.-Dec. 
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Fatsia  papyrifera9  Decaisne. — Syn.  Aralia  papyri/era,  Hook.  Bot.  Mag.  t. 
4897,  the  Chinese  Bice-paper  plant ;  belongs  to  this  order.  It  is  a  shrub  with 
large  white  pith,  from  which,  the  rice-paper  is  cut,  and  large  palmately 
5-lobed  leaves  with  stellate  pubescence.  Indigenous  in  Formosa,  and  culti- 
vated in  China. 

Order  XLIIL    CORNACKE.  < 

Shrubs  or  trees,  with  leaves  usually  petiolate,  entire,  without  stipules. 
Flowers  regular,  the  calyx-tube  adnate  to  the  ovary ;  limb  none  or  cup- 
shaped,  truncate  or  4-5-dentate,  persistent,  open  or  valvate  in  bud.  Petals 
wanting,  or  4-5  inserted  at  the  base  of  an  epigynous  disc.  Stamens  as 
many  as  petals,  rarely  2  or  4  times  their  number ;  anthers  2-celled,  de- 
hiscing longitudinally.  Ovary  inferior,  1-4-celled,  1,  rarely  2  ovules  in 
each  cell,  pendulous.  Fruit  generally  drupaceous,  with  a  1-4-celled  ker- 
nel, or  with  2  distinct  stones.  Seeds  pendulous,  with  a  membranous  thin 
coriaceous  testa,  copious  fleshy  albumen,  and  generally  thin  foliaceous 
cotyledons.— Gen.  PL  i.  947  ;  Royle  HL  215  (Alangiece),  234 ;  Wight  El. 
ii.  1,  68. 

Leaves  alternate  ;  petals  strap-shaped  ;  anthers  long,  basifized  ; 
style  elongate. 

Stamens  numerous ;  flowers  fasciculate 1.  Alanoium. 

Stamens  as  many  as  petals ;  flowers  paniculate        .        .        .        2.  Marlea. 
Leaves  generally  opposite ;  petals  short ;  anthers  short,  attached 

to  the  back  ;  style  short 3.  Cobnus. 

1.  ALANGIUM,  Lam. 

Shrubs  or  small  trees,  with  alternate,  petiolate,  oblong,  entire,  persistent 
leaves  with  3  basal  nerves.  Flowers  white,  bisexual,  in  axillary  fascicles. 
Calyx-tube  turbinate,  somewhat  prolonged  beyond  the  ovary,  truncate 
or  5-10-dentate.  Petals  5-10,  strap-shaped,  valvate,  afterwards  reflexed. 
Stamens  as  many  as  petals,  or  2-4  times  their  number ;  filaments  short, 
hairy;  anthers  linear ;  cells  adnate  to  the  connective,  and  dehiscent  later- 
ally. Ovary  1 -celled,  with  1  ovule ;  style  filiform.  Fruit  a  berry,  crown- 
ed with  the  persistent  limb  of  calyx.  Seeds  oblong,  with  ruminate  albu- 
men, a  superior  cylindrical  radicle,  and  foliaceous,  veined,  cordate-ovate 
cotyledons. 

1.  A.  Lamarckii,  Thwaites,  Enum.  Plant  ZeyL  133  :  Bedd.  Fl.  Sylv.  t. 
215.— Syn.  A.  hexapetalum,  Roxb.  FL  Ind.  ii.  502 ;  W.  &  A.  Prodr. 
326 ;  Wight  I1L  t.  96.  A.  decapetalum,  Wight  Ic  t  194 ;  W.  &  A. 
Prodr.  325.  A.  tomentosa,  Lam.  Sans.  Ankola,  nikochaka.  Vera.  Akol, 
aJcola,  akhdra,  akaul,  ghowl,  koeli  (Alangi,  Tamil,  whence  generic  name). 

A  shrub  or  tree,  branchlets  often  spinescenl  Leaves  membranous, 
3-6  in.  long,  on  petiole  £-  in.,  exceedingly  variable  in  shape,  from  linear- 
oblong  to  elliptic,  obtuse  acute  or  long-acuminate,  pubescent  or  tomen- 
tose  when  young,  glabrous  or  pubescent  below  when  full-grown,  main 
lateral  nerves  5-8  on  either  side  of  midrib,  joined  by  prominent  transverse 


Digitized  by  LjOOQIC 


Alangium.]  XLIII.  CORNACELE:  251 

and  intramarginal  veins.  Flowers  white,  fragrant,  on  short  braoteate 
pedicels,  solitary  or  fasciculate;  pedicels  and  calyx  hairy.  Calyx  6-10- 
dentate ;  petals  6-10 ;  stamens  twice  as  many ;  filaments  with  long  stiff 
hairs  at  the  base.     Fruit  J  in.  long,  tomentose,  filled  with  red  pulp. 

I  follow  Thwaites  in  uniting  the  3  species  of  Lamarck,  EncycL  Meth. 
Botanique  i.  174,  and  adopting  his  new  specific  name.  The  appearance 
of  the  plant  is  exceedingly  variable,  and  the  different  forms,  tomentose 
or  glabrous,  with  broad  acuminate,  and  with  narrow,  almost  linear  leaves, 
with  or  without  spines,  merit  farther  study. 

Common  in  places  in  South  and  Central  India,  Bengal,  Oudh,  and  North- 
West  India.  In  the  sub-Himalayan  tract,  only  as  far  west  as  the  Ganges. 
Ceylon  and  China.  Never  quite  leafless;  the  foliage  is  renewed  in  April- May. 
FL  usually  Feb.- April ;  fr.  May- Aug. 

In  North  and  Central  India  attains  30-40  ft.  under  favourable  conditions, 
but  generally  remains  much  smaller.  Trunk  short,  erect,  to  2£  ft.  girth.  Bark 
Mn.  thick,  grey  with  some  white  specks,  smooth,  with  irregular  undulations. 
Wood  light-  or  yellowish  -  brown,  often  dark-coloured  in  the  centre,  fine- 
even-  close-  and  smooth-grained,  tough  and  strong,  weight  49  lb.  per  cub.  ft. 
Value  of  P.  875,  easily  worked,  with  a  beautiful  glossy  surface,  well  suited  for 
ornamental  work,  used  for  pestles  to  crush  oil-seeds,  wooden  cattle-bells,  and 
various  other  purposes.  Yields  excellent  fuel.  Coppices  welL  Fruit  mucila- 
ginous, sweet,  somewhat  astringent  and  acid,  is  eaten.  Root  aromatic,  used 
in  native  medicine. 

2.  MARLEA,  Eoxb. 

Trees  or  shrubs,  with  alternate,  entire  or  angularly -lobed  leaves. 
Flowers  bisexual,  in  axillary  cymes.  Calyx-limb  minutely  toothed. 
Petals  6-10,  linear,  valvate  in  bud.  Stamens  as  many  as  petals ;  filaments 
short,  adhering  at  the  base  to  petals ;  anthers  long  and  linear.  Ovary 
adhering  to  calyx  above  the  middle,  2-celled,  with  1  pendulous  ovule  in 
each  cell.     Style  filiform,  with  a  4-lobed  stigma.     Fruit  a  drupe,  often  1- 

celled,  1-seeded. 

• 

1.  M.  begoniafolia,  Roxb.  Cor.  PL  t  283 ;  FL  Ind.  ii.  261 ;  Bot. 
Reg.,  1838,  t.  61.  Vern.  Oarkum,  budhal,  twmbri,  N.W.P. ;  Bodara, 
Bias ;  Padlu,  Ravi  ;  Sialu,  Chenab ;  Prot,  Kashmir ;  Tilpattra,  chttpat- 
trOf  kurknty  Jhelam. 

A  small  tree,  glabrous,  youngest  parts  with  ru3t-coloured  pubescence. 
Leaves  3-10  in.  long,  varying  from  ovate  acuminate,  to  broad  obliquely 
cordate,  often  broadly  and  angularly  lobed,  petioles  j-1  J  in.  long ;  basal 
nerves  3  or  5,  main  lateral  nerves  2  or  3  on  either  side  of  midrib,  petioles 
and  nerves  often  reddish.  Cymes  a  little  longer  than  petioles,  loosely  4- 
20-flowered.  Flowers  conspicuous,  with  white  petals  and  yellow  anthers. 
Stamens  and  style  hairy,  stigma  4-lobed.  Drupe  ovoid,  £-J  in.  long, 
crowned  with  remains  of  calyx,  with  scanty,  soft,  dark-coloured  pulp,  and 
a  hard  stone.  Radicle  short,  superior.  M.  affinis,  Dne.  in  Jacquem.  Voy. 
Bot.  t.  83,  from  Kashmir,  is  described  with  hairy  style  and  2-lobed 
stigma.  The  North- West  Himalaya  specimens  which  I  have  examined 
have  hairy  styles,  and  a  4-lobed  stigma. 
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Siwalik  tract  and  outer  Himalayan  ranges,  ascending  to  6000  ft,  from  near 
the  Indus,  to  Bhutan,  in  Sikkim  to  9000  ft  Kasia  hills,  Silhet,  and  Chittagong. 
Dense  shady  forests,  sparse  in  the  North-West  Himalaya.  FL  March-May;  fr. 
July-Oct.  A  handsome  tree,  never  growing  to  any  great  height  Bark  smooth, 
cinereous.  Foliage  resembles  that  of  some  Maples.  In  Silhet  it  is  called  Mar- 
lea  or  Marliza,  and  the  wood  is  employed  for  building.  The  leaves  are  col- 
lected for  sheep-fodder  in  the  North-West  Himalaya. 

3.  CORPUS,  Linn. 

Trees,  shrubs,  rarely  herbs,  with  opposite,  rarely  alternate  leaves. 
Flowers  bisexual,  white  or  yellow,  in  heads  or  dichotomous  cymes.  Calyx- 
teeth  4,  minute.  Petals  4,  oblong  or  ovate,  valvate  in  bud.  Stamens  4, 
alternating  with  petals,  filaments  subulate  or  filiform,  anthers  oblong. 
Ovary  2-celled,  rarely  3-celled,  one  ovule  in  each  cell.  Fruit  drupaceous, 
with  a  2-celled,  2-seeded,  hard,  crustaceous  or  osseous  putamen.  Seeds 
oblong,  compressed ;  testa  membranous,  albumen  fleshy,  cotyledons  folia- 
ceous,  radicle  sessile. 

Flowers  in  compound  cymes. 
Leaves  broad-ovate,  acuminate,  penniveined,  main  lateral 

i  nerves  5-8  pair    .  .  .  .  .  1.  C.  macrophyUa. 

Leaves  oblong,  penniveined,  main  lateral  nerves  3-5  pair      .      2.  C.  oblonga. 
Leaves  elliptic  or  ovate-elliptic,  2-3  pair  of  lateral  nerves, 

sub-basal  .  .  .  .  .  8.  C.  sanguined. 

Flowers  in  globose,  bracteate  heads,  drupes  confluent  .  4.  C.  capUata. 

1.  0.  macrophyUa,  Wall.— Tab.  XXXII.—  Roxb.  FL  In<L,  ed.  Carey, 
i  433.  Vern.  Kasir,  hachir,  haleo,  allian,  harru,  haddu,  nang,  kandara, 
Eavi  to  Jhelam ;  Katoh,  kachwr,  kocJian,  SutL  and  Bias ;  Kdgsha, 
ruchia,  N.W.P. 

A  middle-sized  tree,  with  opposite  broad-ovate,  acuminate  leaves,  pale 
glaucous  beneath,  4-6  in.  long,  base  rounded,  sometimes  slightly  cordate, 
not  narrowed  into  petiole;  when  young  with  short  distant  adpressed 
hairs,  generally  attached  in  the  middle ;  main  lateral  nerves  arcuate,  5-8 
on  either  side  of  midrib,  joined  by  prominent  transverse  and  intramar- 
ginal  veins ;  petiole  £-1  in.  long.  Flowers  in  ample,  terminal  compound 
cymes,  2-4  in.  across,  on  peduncles,  bearing  2  or  3  pair  of  opposite,  or 
nearly  opposite  branches,  dividing  dichotomoualy ;  the  flowers  at  the  ends 
of  brancMet8  in  short  unilateral  racemes.  Cyme  longer  than  the  naked 
portion  of  peduncle.  Flowers  before  opening  £  in.  long,  twice  or  three 
times  the  length  of  pedicels.  Calyx,  outside  of  petals,  and  pedicels 
strigose  with  white  adpressed  hairs  ;  disc  thick.  *  Drupe  globose,  less  than 
J  in.  long,  crowned  with  the  remains  of  calyx  and  disc. 

Frequent  in  many  parts  of  the  Himalaya,  from  near  the  Indus  to  Nepal, 
between  3000  and  8000  ft  FL  May,  June.  Generally  scattered,  though  some- 
times in  considerable  numbers,  in  shady  mixed  forests,  a  handsome  tree  40-50 
ft  high,  and  attaining  a  girtn  of  5-6,  at  times  8  ft  Crown  rounded,  close, 
shady.  Bark  brownish,  smooth,  with  longitudinal  wrinkles.  Wood  lignt-red- 
dish,  compact  and  even-grained,  noted  as  yielding  excellent  charcoal  tor  gun- 
powder, 8-9  rings  per  in.  rad.  The  fruit  is  eaten,  and  the  leaves  furnish  fodder 
for  goats. 
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2.  0.  oblonga,  Wall. ;  Roxb.  Fl.  Ind.,  ed.  Carey,  i.  432.— Vern.  Kas- 
mol,  N.W.P. ;  Bakdr,  bafi-bdkur,  Pb. 

A  middle-sized  tree,  with  opposite,  oblong,  acuminate  leaves,  base 
acute  narrowed  into  petiole,  glaucous  beneath,  2-6  in.  long,  when  young 
with  short  adpressed  hairs,  lateral  nerves  arcuate,  3-5  on  either  side  of 
midrib,  petiole  £-f  in.  long.  Ample  terminal  compound  cymes  on  short 
peduncles.  Flowers  white  or  purplish  white,  odorous,  full-sized  buds  less 
than  J  in.  long,  on  short  pedicels.  Outside  of  petals  glabrous ;  calyx  and 
pedicels  slightly  strigose ;  disc  thick.  Drupe  ovoid,  crowned  with  the 
remains  of  calyx,  somewhat  more  than  £  in.  long. 

Siwalik  tract  and  outer  Himalaya,  from  near  the  Indus  to  Bhutan,  between 
3000  and  6000  ft.  Fl.  Sept.-Oct. ;  fr.  Jan.-ApriL  Attains  40  ft,  and  a  girth 
of  4-5  ft.  Bark  reddish  brown,  very  rugose,  especially  longitudinally.  Wood 
white,  shining,  with  numerous  red  and  brown  medullary  rays,  fine-grained  and 
hard. 

3.  0.  sangninea,  Linn. ;  Hook.  Stud.  FL  172. — Dogwood 

A  shrub  or  small  tree,  pubescent,  with  membranous,  opposite,  elliptic 
or  ovate-elliptic  leaves,  acute  or  short-acuminate,  main  lateral  nerves  4  pair, 
arcuate,  the  lower  2  or  3  pair  proceeding  from  the  base  or  the  lowest 
third  of  midrib,  all,  or  the  upper  3  pair  meeting  at  the  apex  of  the  leaf. 
Leaves  1-3  in.,  petiole  £  in.  long.  Cymes  terminal,  dense-flowered,  2  in. 
across,  peduncle  longer  than  cyme.  Flowers  cream-white,  buds  before 
opening  J  in.  long.  Berry  subglobose,  less  than  J  in.  long,  black  when 
ripe. 

Found  by  Dr  Stewart,  once  only,  in  a  close  forest,  with  a  northerly  aspect,  at 
7000  ft,  on  the  high  mountain-range  south  of  the  Kashmir  valley,  a  few  small 
trees  in  fruit,  18-20  ft  high,  ramous  from  near  the  ground,  with  straight  branches 
into  a  lax  roundish  crown,  and  thin  grey  or  brownish  bark,  covered  with  a 
smooth,  silvery  pellicle,  which  peels  off.  A  common  shrub  in  Europe  and 
Siberia.  I  am  doubtful  whether  Dr  Stewart's  specimen  should  be  referred  to 
C.  sanguinea  or  to  C.  australis,  C.  A  Meyer ;  Boissier  FL  Orient,  ii.  1092,  of 
Asia  Minor,  the  Caucasus,  and  North  Persia  ;  the  difference  between  the  two 
species  is  very  slight,  the  hairs  on  the  under  side  of  the  leaves  of  C.  sanguinea 
ought  to  be  simple,  and  somewhat  curled,  those  of  australis  should  be  2-armed 
and  stiff.  Gv.  sanguinea  in  Europe  is  a  slow-growing  shrub,  spreading  readilv  by 
seeds  and  root-suckers,  and  standing  a  good  deal  of  shade.  The  wood  is  hard 
and  close-grained.  The  pericarp  of  the  fruit  contains  oiL  The  young  shoots  are 
red  in  spring,  the  leaves  turn  red  in  autumn,  hence  the  name. 

4.  0.  capitata,  WalL  FL  Ind.,  ed.  Carey,  i.  434 ;  PL  As.  rar.  t.  214.— 
Syn.  Benthamiafragifera,  Lindley;  Wight  HI.  t  122.  Vern.  Bamora, 
bamaur,  N.W.P. ;  Tharmah  tliarbal,  tharwar,  thesi,  Pb. 

A  small  tree,  young  branches  and  leaves  scabrous  with  short  stiff  ad- 
pressed hairs.  Leaves  coriaceous,  pale  below,  opposite,  generally  approxi- 
mate at  ends  of  branchlets,  2-3  in.  long,  elliptic-oblong,  penniveined,  with 
4  pair  of  arcuate  main  lateral  nerves ;  petioles  $  in.  long,  with  a  broad, 
almost  sheathing  base.  Flowers  closely  packed,  in  globular  terminal 
heads   with  a  conspicuous  involucre  of   4    yellow,   petal-like  bracts, 
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peduncles  1-2  in.  long.   Drupes  united  in  a  yellowish  strawberry-like  fleshy 
head,  1-2  in.  diam.,  each  drupe  with  a  hard,  1-seeded  stone. 

Himalaya  3500-8000  ft,  from  the  Bias  to  Bhutan,  Easia  hills.  Fl.  April-Oct. 
Wood  close-grained,  very  hard.  Fruit  sweetish,  mingled  with  a  little  bitter, 
eaten  and  made  into  preserves. 

A  remarkable  genus  of  this  order  is  Aucuba,  Thunb.,  with  evergreen,  glab- 
rous, shining  serrate  leaves,  and  dioicous  flowers.  A.  japonica,  Thunb.,  is  now 
one  of  the  most  common  hardy  evergreen  shrubs  in  England  and  western 
Europe.  A.  himalaica,  Hf.  &  Th. ;  Hook.  f.  111.  Himal.  PL  t.  12,  from  the 
outer  ranges  of  Sikkim,  is  closely  allied  to  it 

Order  XLIV.    CAPKIFOLIACEJE. 

Shrubs  or  small  trees,  rarely  herbs.  Leaves  opposite,  simple  entire 
ternately  cut  or  pinnate,  usually  exstipulate.  Calyx-tube  adnata  to  ovary, 
limb  3-5-toothed  or  lobed.  Corolla  gamopetalous,  regular  or  irregular, 
lobes  5,  imbricate  in  bud.  Stamens  4-10,  inserted  on  the  corolla-tube, 
equal  or  unequal,  anthers  versatile.  Ovary  1-6-celled,  ovules  solitary  or 
numerous.  Fruit  a  berry  or  drupe,  rarely  capsular,  1-  or  many-seeded. 
Albumen  copious,  fleshy,  embryo  generally  minute. — Gen.  PL  ii  1 ;  Royle 
HL  235  ;  Wight  HL  ii  69. 

Corolla  tubular  or  campanulate ;  ovary  cells  with  1  or  many 
ovules ;  style  filiform. 
Stamens  5 ;  calyx  5-dentate ;  ovary  2-8-celled      .        .  1.  Loniokba. 

Stamens  5 ;  calyx  5-lobed,  lobes  linear ;  ovary  6-celled         .        2.  Leycestebia. 
Stamens  4 ;  calyx  5-lobed,  lobes  linear,  elongate ;  ovary  8-celled. 

Fruit  1 -seeded 3.  Abelia. 

Corolla  rotate  or  short-tubular.     One  ovule  in  each  cell ;  style 
short,  or  stigma  sessile. 

Leaves  simple 4.  Viburnum. 

Leaves  pinnate 5.  Sajibdcus. 

1.  LONICEKA,  Linn. 

Erect,  prostrate  or  climbing  shrubs.  Leaves  opposite,  entire.  Flowers 
in  peduncled  cymes  or  heads,  often  connate  in  pairs  by  the  ovaries,  and 
subtended  by  connate  bracteoles.  Calyx-tube  ovoid  or  subglobose ;  teeth 
5,  often  unequal  Corolla  tubular,  funnel  or  bell-shaped,  limb  oblique 
or  2-lipped,  5-lobed.  Stamens  5.  Disc  tumid.  Ovary  2-3-celled,  style 
filiform,  stigma  capitate ;  ovules  many  in  the  inner  angle  of  each  colL 
Berry  fleshy,  2-3-celled,  cells  few-seeded.  Seeds  ovoid  or  oblong,  testa 
crustaceous. 

To  this  genus  belongB  the  Woodbine  or  Honeysuckle  of  Europe,  Z.  Peridyme- 
num,  Linn;  Hook.  Stud.  FL  175.  From  India  28  species,  nearly  all  Himalayan, 
are  enumerated  in  Hooker  and  Thomson's  Preecursores  ad  Floram  Indicam, 
Journ.  Linn.  Soc  ii.  165.  Of  these  it  must  suffice  here  to  mention  7  species 
which  are  characteristic  of  the  forest  vegetation  in  the  outer  and  middle  ranges 
of  the  N.W.  Himalaya. 

Corolla  5-lobed,  not  bilabiate ;  bracteoles  large,  generally 
connate,  and  enclosing  the  ovaries. 
A  large  shrub,  unarmed ;  leaves  lanceolate  .  1.  L.  angusttfolia. 
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A  small  bush,  spinescent ;  corolla- tube  long  slender 
A  small  bush,  corolla-tube  broad-campanulate 

Corolla  bilabiate,  bracteoles  large,  more  or  less  connate. 
Pubescent ;  leaves  petiolate,  flowers  nearly  sessile 

.  Glandular  hairy;  leaves  nearly  sessile,  white  beneath, 
flowers  pedunculate 

Corolla  bilabiate,  bracteoles  small,  free. 
Glabrous  ;  main  lateral  nerves  8-12  pair 
glandular  hairy;  main  lateral  nerves  6*8  pair 


2.  L.  spinosa. 
8.  L.  Myrtillus. 

4.  L.  quinquelocularis. 

5.  L,  hypoUuca. 


6.  L.  orientals. 

7.  L.  cUpigena. 


1.  L.  angustifolia,  Wall — Vern.  Oeang,  Jaonsar;  PUru,  Sutlej. 

A  shrub  6-12  ft.  high,  with  slender  branches ;  bark  grey,  peeling  off  in 
long  fibrous  shreds.  Glabrous,  or  youngest  parts  pilose  ;  leaves  lanceolate 
or  oblong-lanceolate,  pale  beneath.  Flowers  in  pairs,  on  slender  axillary 
peduncles,  £-1  in.  long;  bracteoles  connate,  cup-shaped,  enclosing  the 
ovaries.  Bracts  2,  linear  or  foliaceous.  Corolla  £  in.  long  or  less,  regular, 
white  or  pale  rose  coloured,  scented.  Berry  red,  the  size  of  a  pea,  with 
1-6  seeds. 

Not  uncommon  in  the  Himalaya,  from  near  the  Indus  to  Sikkim.  In  the 
North-West  Himalaya  at  6000-10,000  ft  Dippi,  and  other  forests  in  Kunawar, 
Deoban  range,  Jaonsar  Bawar.  FL  May,  June ;  fruit  sweet,  eaten.  Hardy  in 
England. 

2.  L.  spinosa,  Jacquemont. — Syn.  Xylosteum  spinosum,  Decaisne,  in 
Jacq.  Voy.  Bot.  t  86.     L.  linearis,  Hb.  Royle. 

A  small  rigid  shrub,  wholly  glabrous,  with  stiff  divaricate,  spinescent 
branchlets  and  small,  linear-oblong  coriaceous  leaves.  Flowers  f  in.  long, 
on  short  peduncles,  tube  long,  slender ;  limb  broad,  spreading ;  anthers 
and  style  exserted. 

Inner  arid  Himalaya  and  Tibet,  11,000-15,000  ft.    Fl.  July. 

3.  L.  Myrtillus,  Hf.  &  Th.  1.  c.  168. 

A  small  shrub  with  prostrate  branches.  Leaves  J-J  "*•  l°n£>  ©Uiptic- 
oblong  or  obovate-oblong,  glaucous  beneath.  Flowers  white  subsessile, 
corolla  short,  broad-campanulate,  J  in.  long ;  anthers  and  styles  included. 

Himalaya  from  the  Indus  to  Sikkim,  9000-12,000  ft.  FL  June-Sept.  Nearly 
allied  are  L.  parvifolia,  Edaew.,  and  L.  purpurascens,  H.  f.  &  Th.  (Xylosteum 
purp.,  Jacq.  Voy.  Bot  t  87;. 

4.  L.  quinquelocularis,  Hardwicke ;  Roxb.  FL  Ind.  i.  537.— Syn.  L. 
diversifolia,  WalL  Roxb.  Fl.  Ind.,  ed.  Carey,  ii.  169;  Bot.  Reg.  xxx. 
1844,  t.  33.  Himalayan  Honeysuckle.  Vern.  Jarlangei,  add,  trans-Indus ; 
Phut,  Jhelam ;  Tita  batevi,  pdkhur,  Kashmir ;  Bakhm,  Chenab  ;  Khum, 
sdiy  Ravi;  Dendru,  Bias;  Kliunti,  zbang,  razbam,  bijgai,  Sutlej;  Bet 
kukri,  bhat  kukra,  cheraya,  kurmali,  Kamaon. 

A  large  erect  shrub,  pubescent  or  soft-tomentose.  Leaves  1-2  in.  long, 
ovate  or  elliptic,  acute,  on  short  petioles.  Flowers  nearly  sessile,  in  axil- 
lary clusters  of  2-4  ;  ovaries  free.  Bracts  linear,  ciHate ;  bracteoles  broad- 
ovate,  ciliate,  obtuse,  connate  at  the  base.     Calyx-limb  cup-shaped,  5-cleft, 
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hairy.  Corolla  yellow,  £  in.  long  before  opening ;  limb  2-lipped,  upper 
lip  broad,  4-dentate,  lower  lip  linear.  Berry  sessile,  ovoid,  |  in.  long, 
crowned  with  remains  of  calyx. 

Common  North- West  Himalaya  2500-9000  ft,  also  Suliman  range  and 
Safedkoh  trans-Indus.  Bhutan.  FL  June,  July.  Bark  grey,  peeling  off  in 
long  shreds.  Cattle  feed  on  its  'leaves  and  branches.  Hardy  in  England. 
Closely  allied  to  L.  Xylosteum,  Linn.,  of  Europe  and  Siberia,  which,  however, 
has  smaller  flowers  in  pairs  on  short  axillary  peduncles. 

5.  L.  hypoleuca,  Decaisne,  Jacq.  Voy.  Bot  t  89. — Vern,  Kharmo,  kodi, 
Chenab ;  Zhtko,  rapesho,  Sutlej. 

A  small  shrub,  with  glandular  hairs,  particularly  on  bracteoles  and 
corolla;  leaves  nearly  sessile,  from  cordate  base  oblong  or  broad-ovate, 
obtuse,  pale-grey  beneath ;  flowers  twin,  on  short  peduncles ;  bracts  linear- 
oblong  ;  bracteoles  connate,  cap-shaped,  enclosing  the  connate  ovaries. 

Arid  tracts  of  the  inner  Himalaya  on  the  upper  Jhelam,  Chenab,  Sutlej,  and 
in  Garhwal,  at  8000-10,000  ft    FL  June. 

6.  L.  orientalis,  Lamarck;  Hf.  &  Th.  L  c.  170. — Syn.  L.  Oovaniana, 
Wall. 

A  slender  glabrous  shrub ;  leaves  membranous,  petiolate,  ovate  or  ovate- 
lanceolate,  2-4  in.  long,  main  lateral  nerves  8-12  on  each  side  of  midrib, 
anastomosing  by  prominent  reticulate  veins.  Flowers  twin ;  ovaries  con- 
nate, supported  by  minute  rounded  bracteoles  and  subulate  arcuate  bracts. 
Calyx-lobes  subulate.  Corolla  J  in.  long  before  opening,  deeply  bilabiate. 
The  2  ovaries  connate  into  a  pyriform  black  berry. 

North- West  Himalaya  from  Kashmir  to  Karaaon,  6000-10,000  ft  Also  in 
Iberia  and  on  the  Caucasus.  FL  June.  Hardy  in  England.  Closely  allied  is 
L.  heteropkylUz,  D«».  in  Jacq.  Voy.  Bot.  t  88. 

7.  L.  alpigena,  Linn. ;  H.  f.  &  Th.  L  c.  171.— Syn.  L.  Webbiana,  Wall. ; 
oxyphylla,  Edgew. 

With  glandular  hairs;  leaves  petiolate,  ovate-lanceolate,  long  acuminate, 
with  6-8  pairs  of  main  lateral  nerves,  reticulate  veins  not  prominent. 
Peduncles  longer  than  of  L.  orientalis.  Corolla  with  unequal  very  gib- 
bous base. 

North- West  Himalaya,  Kashmir  to  Kamaon,  8000-10,000  ft  Also  in  the 
Alps  of  Europe.    FL  June.    Hardy  in  England. 

2.  LEYCESTERIA,  WalL 

An  erect  shrub,  with  hollow,  herbaceous  stems ;  the  flowers  sessile,  in 
bracteate  whorls.  Calyx-limb  5-lobed,  lobes  linear.  Corolla  funnel- 
shaped;  stamens  5.  Ovary  5-celled,  with  numerous  pendulous  ovules. 
Fruit  a  fleshy,  5-celled,  many-seeded  berry. 

1.  L.  formosa,  WalL ;  Eoxb.  FL  Ind.,  ed.  Carey,  ii.  182 ;  Wight  I1L 
t  121,  D. — Vern.  Nalkarru,  saunjla,  Kamaon. 

Leaves  ovate  or  ovate-lanceolate,  long-acuminate,  the  petioles  connate 
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with  their  broad  base.  Bracts  foliaceous,  more  or  less  purple,  sessile, 
ovate-lanceolate,  commonly  6  under  each  whorl,  the  two  outer  ones  1-1 J 
in.  long,  generally  connate  at  the  base.  Corolla  white,  with  a  tinge  of 
purple.  Berry  dark-purple,  approaching  to  black,  as  large  as  a  small 
gooseberry,  crowned  with  the  persistent  calyx,  and  covered  with  short 
glandular  hairs. 

Not  uncommon  in  shady  forests  of  the  Himalaya  between  5000  and  10,000  ft. 
Sutlej  to  Sikkim.    Kasia  hills.    Hardy  in  England. 

3.  ABBLIA,  Brown. 

Small  shrubs,  with  bracteate  flowers.  Calyx -tube  angular,  limb 
5-cleft,  lobes  foliaceous.  Corolla  funnel-shaped.  Stamens  4.  Ovary 
3-celled,  2  cells  with  several  abortive  ovules,  die  third  with  one  perfect 
ovule.     Berry  coriaceous,  1 -seeded. 

1.  A.  triflora,  R  Brown  in  Wall  PL  As.  rar.  t.  15. — Vern.  Adei, 
pakhtdwar,  trans -Indus ;  Cheta  buta,  Jhelam ;  Ban  bakhuru,  salanher, 
Chenab ;  Dalung,  kut,  sdi,  Ravi ;  Zbang,  matzbang,  pent,  Sutlej  ;  Munri, 
gogatti,  Kamaon. 

A  shrub,  with  ovate-lanceolate  leaves,  pale  beneath,  hairy  along  edges 
and  midrib ;  petioles  united  by  their  broad  bases.  Flowers  in  dense  ter- 
minal bracteate  heads;  bracts  foliaceous,  the  upper  sessile.  Flowers  3 
together  on  short  peduncles,  the  middle  sessile,  the  two  lateral  short- 
pedicellate,  all  supported  at  the  base  of  the  calyx  by  linear-lanceolate 
bractlets.  Calyx  hairy,  5-ribbed ;  lobes  linear,  ciliate,  with  a  prominent 
midrib,  £-1  in.  long  at  the  time  the  fruit  ripens.  Corolla  white,  tinged 
with  pink,  scented. 

Abundant  in  the  North- West  Himalaya  between  4000  and  10,000  ft ;  also 
on  the  Safedkoh  and  Suliman  range.  Fl.  June-Aug.  Is  browsed  by  goats. 
Hardy  in  England. 

4.  VIBUBNUM,  linn. 
Shrubs  or  trees  with  simple  leaves.  Flowers  white  or  pink,  in  terminal 
or  axillary  corymbs  or  panicles.  Calyx-limb  5-toothed ;  corolla  5-lobed. 
Stamens  5.  Ovary  1 -3-celled ;  style  conical,  trifid,  or  stigmas  3,  sessile ; 
one  pendulous  ovule  in  each  cell.  Drupe  dry  or  fleshy ;  endocarp  crus- 
taceous,  1-seeded,  1 -celled,  or  spuriously  2-  or  3-celled  by  the  endocarp 
projecting  into  the  cavity. 

A  large  genus  with  some  species  widely  spread  in  Europe,  wild,  and  culti- 
vated as  ornamental  shrubs.  V.  Opulus,  the  Guelder  Rose,  with  large  outer 
sterile  flowers,  a  native  of  Europe,  Siberia,  and  North  America  ;  and  V.  Tinus 
of  the  western  Mediterranean  region,  remarkable  because  its  showy  flowers 
stand  the  cold  of  average  winters  in  England,  and  are  destroyed  only  in  very 
severe  seasons.  Of  the  sixteen  Indian  species  described  by  Hooker  and  Thomson 
in  the  Journ.  Linn.  Soc.  if.  174,  it  will  suffice  to  enumerate  seven,  the  most 
common  in  the  North- West  Himalaya. 
Leaves  membranous,  deciduous ;  drupe  1 -celled. 

Corolla  short-canipauulate ;  leaves  with  dense  grey  torn  en - 

turn  beneath 1.   V.  cotmifolrum. 

Corolla  rotate  ;  leaves  glabrous  or  pubescent    .  .     2.   F.  sUlluuUum. 

R 
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Leaves  membranous,  deciduous ;  drupe  spuriously  3-celled. 

-  Flowers  with  the  leaves,  in  slender  drooping  panicles       .    3.   V.  erubescent. 
Flowers  before  the  leaves  in  sessile  corymbs. 
Main  lateral  nerves  close,  8-10  pair ;  drupe  |  in.  long  .     4.   V.  nervosum. 
Main  lateral  nerves  distant,   7-9  pair;    drupe  |  in. 

long 5.   V.fcUens. 

Leaves  coriaceous,  evergreen  ;  drupe  1-celled. 

Corolla  tubular,  limb  erect ;  corymbs  without  bracts        .     6.   V.  coriacevm. 
Corolla  rotate ;  corymbs  with  ciliate  bracts      .        .        .    7.   V.  punctalum. 

1.  V.  cotinifolium,  Don. ;  Bot  Eeg.  t  1650 ;  Wight  HI.  t.  121  A.— 
Syn.  V.  polycarpum,  "WalL  Vern.  Mar  ghwalawa,  trans-Indus ;  RicJi 
uklu,  bankunchy  Jhelam;  Richabi,  Mlmicft,  guch>  Kashmir;  Bathor •, 
papat  halam,  khimor,  rdjal,  tumma,  Chenab;  Katonda,  Ravi;  Jdwa, 
kJiatip,  tu8tu8>  8U8#uy  Sutlej  ;  Gwia,  Kamaon.* 

A  large  shrub,  inflorescence  and  under  side  of  leaves  clothed  with  dense 
grey  stellate  tomentum.  Leaves  3-5  in.  long,  ovate  or  rotundate,  entire 
or  crenulate,  2-5  in.  long,  glabrous  or  pubescent  above,  on  short  thick 
petioles ;  main  lateral  nerves  oblique,  5-6  pair,  dividing  into  prominent 
branches  half-way  between  midrib  and  edge  of  leaf,  Flowers  numerous, 
in  sessile  or  short-pedunculate  corymbs.  Calyx-lobes  short ;  corolla  turbi- 
nate, white  tinged  with  pink.  Drupe  oblong,  £  in.  long,  compressed,  with 
2  furrows  on  each  face. 

Abundant  between  4000  and  11,000  feet  in  the  N.W.  Himalaya,  also  on  the 
Suliman  range.  FL  June-July.  The  ripe  fruit  is  sweetish,  and  is  eaten. 
Hardy  in  England.  Nearly  allied  to  V,  Lantana,  Linn.,  of  Middle  and  South 
Europe  and  tne  Caucasus,  with  white,  rotate  corolla. 

2.  V.  stellulatum,  WalL ;  PL  As.  rar.  1 169.— Syn.  V.  Mvllaha,  Ham. 
Vern.  Jal  bagu,  Jhelam ;  Amlidcha,  phtdsd,  Kashmir ;  Tit  maliya, 
Kamaon. 

Branchlete,  petioles,  and  inflorescence  with  stellate  pubescence.  Leaves 
glabrous  above,  more  or  less  pubescent  beneath,  ovate  or  ovate-lanceolate, 
long-acuminate,  dentate,  with  large,  sharp  teeth ;  3-5  in.  long ;  petioles 
£-1  in.  long ;  main  lateral  nerves  5-6  pair,  oblique,  undivided  save  near 
the  margin,  the  lowest  pair  only  with  strong  branches  on  the  outside. 
Flowers  small,  in  large,  compound,  nearly  umbellate  corymbs ;  corolla 
white,  rotate,  pubescent  outside.  Drupe  ovate-oblong,  compressed,  shin- 
ing, J-£  in.  long. 

Common  in  the  N.W.  Himalaya,  between  6000  and  10,000  ft.  FL  July- 
Aug. ;  fruit  acid,  eaten.  P.  involucratum,  Wall.,  probably  does  not  differ  from 
this  species. 

3.  V.  erubescens,  WalL;  PL  As.  rar.  t.  134.— Syn.  V.  Wightianum, 
WalL ;  W.  &  A.  Prodr.  388 ;  Wight  Ic.  1024. 

A  shrub  or  small  tree,  with  slender  cinereous  branches,  nearly  glabrous 
or  pubescent  Leaves  broad-ovate  or  oblong,  with  cordate  or  rounded 
base,  acuminate,  serrate,  2-3  in.  long ;  petioles  £-$  in. ;  main  lateral  nerves 

*  The  vern.  names  of  the  sp.  of  Viburnum  demand  further  inquiry. 
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5-6  pair,  arcuate,  the  lowest  pair  from  the  base.  Flowers  \  in.  long, 
white,  or  yellowish  white,  or  pale  rose-coloured,  in  slender  drooping 
pedunculate  panicles.  Calyx-lobes  ovate,  obtuse.  Corolla  tubular,  wider 
above,  limb  spreading.  Stamens  5,  inserted  at  the  same  height  in  the 
mouth  of  the  corolla.  Fruit  red,  ovoid,  \  in.  long,  the  endocarp  project- 
ing into  the  cavity  with  two  wings  so  as  to  give  the  appearance  of  3  cells. 
Seed  flat,  concave,  with  the  two  edges  bent  inward. 

Himalaya  from  Kamaon  to  Bhutan  6000-11,000  ft.  Nilgiris  and  Ceylon 
above  4000  ft.    FL  March-May. 

4.  V.  nervosum,  Don. — Syn.  V.  grandiflorum,  Wall.  Vern.  Ambre, 
amrola,  art,  Ravi ;  jRtsr,  dab,  Bias. 

A  shrub,  with  stiff,  stout,  dark  grey  or  brownish  branchlets.  Leaves 
generally  approximate  at  the  ends,  elliptic  or  oblong,  acuminate,  serru- 
late, glabrous  above,  pubescent  beneath,  3-4  in.  long ;  petioles  f  in. ; 
main  lateral  nerves  closely  parallel,  8-10  pair.  Flowers  white  or  rose- 
coloured,  odorous,  f  in.  long,  appearing  before  the  leaves  in  terminal, 
short,  sessile,  dense  corymbs ;  peduncles,  pedicels,  and  bracts  with  long 
white  hairs.  Calyx-lobes  short,  obtuse.  Corolla  funnel-shaped,  with  a 
spreading  limb.  Stamens  unequal,  3  inserted  below,  2  above,  in  the 
corolla-tube.  Drupe  flat,  ovate,  J  in.  long  ;  endocarp  projecting  into  the 
cavity,  and  seed  concave  as. in  V.  erubescens. 

Himalaya  from  the  Jumna  to  Sikkim.  Jaunsar  Bawar  forests  7000-9000  ft.; 
ascends  to  12,000  ft.    FL  May. 

5.  V.  foetens,  Decaisne ;  Jacq.  Voy.  Bot.  t.  84.  Vern.  Gtich,  vJdu,  hunch, 
Jhelam ;  KUmlch,  guch,  kwillim,  hddra,jamdra, Kashmir;  Tilhanj,  ptUmu, 
tiidts,  tuin,  Chenab ;  Talhang,  tandei,  tundhe,  tundni  zendni,  Eavi. 

Closely  allied  to  V.  nervosum,  differs  only  by  larger,  glabrous  leaves, 
main  lateral  nerves  more  distant,  7-9  pair;  corymbs  lax ;  and  drupes  f 
in.  long.  The  stamens  are  biseriate,  as  in  V.  nervosum,  2  inserted  above, 
3  below,  and  the  seed  is  concave.  The  flowers  are  sweet-scented,  but 
the  branches,  when  bruised,  emit  a  bad  smell. 

Common  in  the  Panjab  Himalaya  at  from  6000-11,000  ft.  FL  May-June. 
The  fruit  is  sweetish,  and  is  eaten. 

6.  V.  coriaceum,  Blume.— Syn.  V.  capiteUatum,  W.  &  A.  Prodr.  388  ; 
P.  cylindricum,  Ham.     Vern.  Kala  Titmcdiya,  Kamaon. 

A  shrub  or  small  tree,  glabrous,  only  youngest  branchlets,  petioles, 
peduncles,  and  pedicels  glandular-pubescent.  Leaves  coriaceous,  entire 
or  sinuate,  oblong,  long  -  acuminate,  3-6  in.  long,  with  3-4  pair  main 
lateral  nerves.  Flowers  \  in.  long,  numerous,  in  pedunculate,  umbellate 
corymbs,  without  bracts.  Corolla  short,  tubular,  somewhat  wider  at  the 
mouth ;  limb  erect,  with  5  obtuse,  short  lobes.  Stamens  exserted. 
Drupe  1 -celled  ;  endocarp  not  projecting  into  the  cavity. 

Himalaya  4000-7000  ft.  from  Sutlej  to  Sikkim.  Easia,  Ceylon,  Nilgiris.  FL 
Nov.-May. 
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7.  V.  punctatum,  Ham. — Syn.  V.  acuminatum,  Wall ;  Wight  Ic. 
t.  1021. 

A  shrub  with  stout  branches,  wholly  glabrous.  Leaves  coriaceous, 
elliptic,  acuminate,  3-5  in.  long ;  margins  revolute,  beneath  with  numer- 
ous fine  round  dots ;  main  lateral  nerves  4-6  pair.  Flowers  small,  in 
large,  terminal  corymbs,  with  angular  branches,  and  broad,  ciliate  bracts. 
Corolla  rotate.  Drupe  J  in.  long,  1 -celled  ;  endocarp  undulate  on  a  cross- 
section,  not  projecting  into  cavity. 

Outer  Himalaya  in  Kamaon  and  Nepal,  ascending  to  6000  ft.  Nilgiris, 
pulneys,  Anamaflays,  Western  Ghats,  Canara.    Fl.  Jan.-March. 

5.  SAMBUOUS,  linn. 

Large  herbs,  shrubs  or  trees,  with  large  pith.  Leaves  pinnate.  Flowers 
small,  in  umbellate  corymbs  or  panicles.  Calyx -limb  3-5 -toothed. 
Corolla  rotate  or  campanulate,  3-5-cleft  Stamens  5.  Ovary  3-5-celled ; 
style  short,  3-5-partite,  or  stigmas  3-5,  sessile ;  one  pendulous  ovule  in 
each  cell  Drupe  with  3-5  cartilaginous  cells.  Seed  compressed, 
embryo  long. 

1.  S.  Ebulus,  Linn. ;  Hook.  Stud.  FL  174.  Dwarf  Elder.— Vern. 
Richh  kas,  mushkidra,  ganhvla,  Jhelam ;  Gdndal,  gwdndish,  mske,  tdsar, 
Chenab. 

Large  herbaceous  stems  3-6  ft  high,  from  a  perennial  root-stock,  glab- 
rous; leaflets  3-5  pair,  shortly  stalked,  oblong-lanceolate,  sharply  and 
closely  serrate.  Stipules  foliaceous,  often  pinnate.  Flowers  in  a  large, 
sessile  or  pedunculate,  compact  corymbose  cyme  4-6  in.  across.  Corolla- 
limb  concave. 

Upper  Chenab  and  Jhelam  between  4000  and  11,000  ft.  Europe,  North 
Africa,  West  Asia.    Fl.  April-July.    Leaves  fetid  when  bruised. 

Order  XLV.   RUBIACE2E. 

Trees,  shrubs,  or  herbs,  rarely  climbers,  with  opposite  or  whorled  leaves, 
and  inter-  or  intra-petiolar  stipules,  either  free  or  connate  with  the  petioles, 
or  forming  a  short  sheath  or  ring  round  the  stem  within  the  petioles. 
Calyx-tube  adnate  to  the  ovary,  the  limb  entire  or  with  as  many  teeth 
lobes  or  divisions  as  lobes  of  the  corolla,  rarely  more  or  fewer.  Corolla 
gamopetalous,  inserted  round  the  epigynous  disc ;  lobes  4,  5,  or  sometimes 
more,  rarely  only  3,  either  imbricate  (often  contorted)  or  valvate  in  the 
bud.  Stamens  as  many  as  lobes  of  the  corolla,  alternating  with  them, 
and  inserted  in  the  tube ;  anthers  versatile,  with  parallel  cells  opening 
longitudinally.  Ovary  inferior,  2-  or  more-celled,  rarely  1 -celled.  Fruit 
various.  Seeds  with  a  fleshy  or  horny  albumen,  rarely  with  little  or  no 
albumen.  —  Gen.  PL  ii  7;  Eoyle  HL  237;  Wight  IU.  ii.  72  (OtV 
cJionacece). 

Seeds  numerous  ;  flowers  numerous,  in  globose  heads. 
Glabrous;  corolla  imbricate;  fruit  a  fleshy  syncarpiam    .     1.  Anthocephalus. 
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Pubescent;   corolla  valvate;    capsules  dry,   distinct,   in 
globose  heads. 
Leaves  oval  or  obovate;  calyx  truncate;  stigma  with 

concave  base 2.  Stephegyne. 

Leaves  cordate ;  calyx  6-lobed ;  stigma  clavate  or  capi- 
tate        3.  Adina. 

Seeds  numerous,  in  2-valved  capsules  ;  flowers  numerous,  in 
spikes  or  panicles. 
Corolla  valvate  ;   flowers  in  3  -  chotomous  panicles  ;  cor- 
olla -  lobes  fringed ;   capsule    dehiscing    septicidally 

from  below ;  leaves  evergreen 4.  Cinchona. 

Corolla  valvate ;  flowers  in  bracteate  spikes ;  capsule  dehis- 
cing loculicidally  ;  leaves  deciduous  .        .        .        .5.  Htmenodictyon. 
Corolla  imbricate ;  flowers  in  3-chotomous  panicles   .        .     6.  Wendlandia. 
Seeds  numerous,  in  indehiscent  berries ;  flowers  few  ;  corolla 
contorted. 
Flowers  large  or  middle-sized,  solitary,  rarely  fasciculate. 
Ovary  1 -celled ;  placentae  parietal ;  flowers  5-9-merous      7.  Gardenia. 
Ovary  2-celled ;  placentae  on  dissepiment;  flowers  5-merous    8.  Randi  a. 
Flowers  small,  in  sessile  opposite  axillary  fascicles  .     9.  Hyptianthera. 

Seeds  2,  each  enclosed  in  a  cnartaceous  endocarp. 
Flowers  in  trichotomous  panicles. 
Leaves  coriaceous ;  stipules  interpetiolar ;  style  short 

exserted,  2-fid 10.  Ixoba. 

Leaves  membranous ;  stip.  sheathing ;  style  long  ex- 
serted, undivided 11.  Pavetta. 

Flowers  in  axillary  fascicles 12.  Cofpea. 

Seeds  solitary,  fruit  a  fleshy  syncarpium  with  numerous  1- 

seeded  pyrenes,  several  pyrenes  often  connate         .        .  18.  Mobinda. 
Seeds  6;  ovary  6-celled ;  flowers  in  trichotomous  panicles    .  14.  Hamiltonia. 

1.  ANTHOCEPHALUS,  A.  Richard. 

Large  trees,  glabrous,  with  opposite,  petiolate  coriaceous  leaves,  and 
large  interpetiolar  caducous  stipules.  Flowers  in  globose,  compact,  ter- 
minal heads,  without  bracts  and  bracteoles.  Calyx-tubes  more  or  less  con- 
nate, the  limb  cleft  into  5  spathulate  or  oblong  lobes.  Corolla  funnel- 
shaped,  mouth  glabrous,  the  lobes  imbricate.  Stamens  5,  inserted  in  the 
mouth  of  the  corolla-tube,  on  short  flattened  filaments,  the  anthers  ovate- 
oblong,  apiculate.  Ovary  2-celled  below,  4-celled  above,  the  placentae 
bifid  above;  style  filiform,  exserted,  stigma  fusiform;  ovules  numerous 
in  each  cell.  Fruit  a  fleshy  syncarpium,  with  numerous  pyrenes,  4-celled 
above,  2-celled  below,  each  with  few  seeds.  Seeds  minute,  with  a  fleshy 
albumen ;  embryo  clavate,  with  short  cotyledons  and  an  obtuse  radicle. 

1.  A.  Cadamba,  Benth.  &  Hook. — Syn.  Naudea  Cadamba,  Roxb.  FL 
Ind.  i  512;  Bedd.  FL  Sylv.  t  35.  Sana  Kadamba,  ritpa.  Vern. 
Kaddam,  karam. 

A  large  tree,  with  horizontal  branches.  Leaves  ovate-oblong,  glabrous 
and  shining  above,  pubescent  beneath,  acuminate,  5-9  in.  long,  with  10-12 
pairs  of  prominent  main  lateral  nerves.  Flower-heads  solitary,  peduncu- 
late, 1-2  in.  diam.,  orange-coloured,  scented,  with  large,  white,  fusiform 
projecting  stigmas.     Fruit  yellow,  size  of  a  small  orange. 

Cultivated  in  Bengal  and  North  India,  as  far  west  as  Saharanpur.    Wild  in 
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Ceylon  and  North  Canara,  and  perhaps  elsewhere  along  the  western  coast. 
Believed  also  to  be  indigenous  in  Assam.  FL  May-July.  Trunk  tell,  erect, 
regularly  shaped.  Wood  light  yellow  ;  the  cub.  ft.  weighs  36-47  lb. ;  the  mean 
value  of  P.  was  found  616  (ruckle),  and  618  (Cunningham).  The  flowers 
offered  in  Hindu  shrines  ;  the  fruit  is  eaten.  Often  cultivated  for  ornament 
and  the  shade  of  its  close  foliage. 

Naudea  purpurea,  Roxb.  Cor.  PI.  t.  64,  Fl.  Ind.  i.  515,  which  has  been  con- 
fused with  this  species  (Dalzell  Bombay  FL  Suppl.  43)  is  a  different  tree,  with 
purple  flower-heads,  capitate  stigma,  a  2-cellea  ovary,  and  a  capsule  splitting 
into  4  valves  from  the  base. 

2.  STEPHEGYNE,  Korthals. 

Shrubs  or  trees,  with  opposite,  petiolate  leaves,  and  large  caducous 
interpetiolar  stipules.  Flower-heads  compact,  globose,  axillary  and  ter- 
minal, generally  supported  by  2  large  bracts.  Flowers  surrounded  by  pale- 
aceous bracteolea  Calyx-tube  short,  limb  cup-shaped  or  tubular,  truncate 
or  indistinctly  5-dentate.  Corolla  funnel-shaped,  tube  elongate,  glabrous 
or  hairy  inside,  limb  divided  into  5  short,  acute,  valvate  lobes.  Stamens 
5,  filaments  short  filiform,  inserted  in  the  mouth  or  the  upper  part  of  the 
corolla-tube ;  anthers  attached  by  the  back,  lanceolate,  with  a  cordate  base, 
apiculate.  Ovary  2 -celled,  with  a  long  filiform  style,  exserted,  the  stigma 
cylindrical,  often  with  a  concave  base.  Ovules  numerous,  imbricate,  pla- 
centae pendulous,  or  adnate  to  the  dissepiment.  Fruit  globose,  consisting 
of  numerous  dry  distinct  capsules,  2-valved,  the  valves  dehiscing  from  the 
base,  many-seeded.    Seeds  small,  with  a  winged  testa  and  fleshy  albumen. 

1.  8.  parvifolia,  Korth. — Syn.  Naudea  parvifolia,  Roxb.  Cor.  PL  t. 
52,  Fl.  Ind.  i.  513;  Wight  HI.  t.  123 ;  W.  &  A.  Prodr.  391 ;  Bedd.  Fl. 
Sylv.  t.  34.  Vern.  Kaddam,  kallam,  keim,  kangei.  Local  n.  PJwIdu, 
Kamaon ;  Mundi  mama,  Gonds,  C.P. ;  Kumra,  Banswara ;  Htein  thay, 
Burm. 

A  large  tree,  pubescent  or  nearly  glabrous.  Leaves  oval  rotundate  or 
obovate,  varying  much  in  size,  2-6  in.  long,  at  times  longer,  on  short 
petioles ;  main  lateral  nerves  6-8  pair,  the  lowest  2  pair  from  near  the  base 
of  leaf,  Stipules  large,  pale,  obovate.  Flower-heads  light  yellow,  nearly 
white,  1  in.  diam.,  on  peduncles  about  twice  the  length  of  head,  generally- 
supported  by  2  leaf-like,  oblong  bracts,  narrowed  into  a  long  slender  petiole. 
Bracteoles  spathulate,  as  long  as  or  somewhat  longer  than  calyx-tube. 
Stigma  cylindrical,  with  a  concave  base. 

A  common  tree  in  the  greater  part  of  India  and  Burmah.  Often  gregarious, 
particularly  in  moist  places.  In  the  sub-Himalayan  belt  its  western  limit  is 
the  Bias  river,  but  trees  are  found  (doubtfully  indigenous)  as  far  as  the  Chenab, 
and  it  ascends  to  4000  ft.  The  tree  is  leafless  for  a  short  time  in  spring ;  the 
new  leaves  come  out  in  May.  Fl.  May-July ;  fr.  Nov.  Dec,  often  remains 
long  on  the  tree. 

50-60,  at  times  80  ft.  high,  with  a  short,  erect,  often  irregularly-shaped  trunk, 
sometimes  buttressed,  attaining  a  girth  of  6-7,  at  times  10-12  ft.    Bark  thin, 

a  in.  thick,  bluish  grey,  sometimes  brownish  grey,  with  dark  patches  of  old 
Dliating  scales,  leaving  exposed  the  inner  lighter-coloured  bark.    At  times 
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marked  with  cicatrices,  from  which  issues  a  whitish,  afterwards  rufescent  gum. 
Wood  grey  to  light-reddish  brown,  compact,  close-  and  fine-grained,  hard ; 
weight  35-47  lb.  per  cub.  ft.  seasoned,  64  lb.  green  ;  value  of  P.  683  (Skinner), 
586  (mean  of  2  exp.  by  Cunningham).  Durable,  if  not  exposed  to  wet.  No 
distinct  heartwood.  Medullary  rays  very  numerous,  very  fine.  Easily  worked, 
and  polishes  well  Used  for  building,  furniture,  agricultural  implements,  combs, 
and  to  a  large  extent  for  turned  and  carved  articles,  platters,  cups,  spoons.  The 
leaves  are  used  for  fodder. 

To  the  same  genus  belongs  Stephegyne  (N'aiiclea)  diversifolia  of  Burma  (Bin- 
gahy  Burm.) 

3.  ADINA,  Salisbury. 

Trees  with  opposite,  petiolate  leaves,  and  large  interpetiolar  caducous 
stipules.  Flower-heads  compact,  globose,  solitary  or  paniculate,  with  or 
without  bracts,  receptacle  pilose.  Flowers  surrounded  by  paleaceous 
bracteoles.  Calyx-tubes  prismatic,  limb  5-lobed.  Corolla-tube  elongate, 
funnel-shaped,  glabrous  inside,  lobes  5,  obtuse,  valvate.  Stamens  5,  in- 
serted in  the  mouth  of  the  corolla-tube ;  anthers  short,  oblong,  on  short 
filaments,  exserted.  Ovary  2-celled ;  style  filiform,  exserted,  stigma  clavate 
or  capitate,  the  placentae  pendulous,  with  numerous,  imbricate  ovules. 
Fruit  dry,  globose,  of  numerous  distinct  2-valved  capsules,  dehiscent 
8epticidally,  sometimes  separating  from  a  persistent  axis.  Seeds  oblong, 
winged  at  both  ends,  albumen  copious,  cotyledons  plane,  radicle  terete 
superior. 

1.  A.  cordifolia,  H£  &  Benth.— Tab.  XXXIII.—  Syn.  Nauclea  car- 
difolia,  Roxb.  Cor.  PL  t.  53;  Fl.  Ind.  L  514;  W.  &  A  Prodr.  391; 
Bedd.  FL  Sylv.  t.  33.  Vern.  Haldu,  hardu.  Local  n.  TUckoe,  Barakh 
and  Gonda  (Oudh) ;  Hardu  marrah,  Gonds,  Satp.  range ;  Haldwa,  uldu, 
Banswara ;  Hedu,  heddi,  Konkan ;  Hncuoben,  Burm. 

A  large  tree,  branchlets,  leaves,  petioles  pubescent.  Leaves  cordate, 
short-acuminate,  4-9  in.  long,  nearly  as  broad  as  long,  with  5-7  pair  of 
prominent  main  lateral  nerves,  the  2  lowest  pair  from  the  base ;  petioles 
half  the  length  of  leaf  or  longer.  Peduncles  axillary,  as  long  as  petioles, 
each  bearing  1,  rarely  2,  globose  yellow  flower-heads,  1  in.  diam.  to  tips 
of  styles,  which  are  long -exserted,  with  capitate  stigmas.  Receptacle 
pilose,  with  short,  linear  bracteoles.  Corolla-tube  pubescent  outside. 
Fruit-head  consisting  of  numerous  distinct  dry,  pilose,  clavate  capsules ; 
axis  of  capsule  persistent,  flat,  membranous,  linear,  1 -nerved. 

A  common  tree  throughout  the  moister  regions  of  India,  extending  in  the 
sub-Himalayan  tract  to  the  Jumna,  and  ascending  to  3000  ft  Not  gregarious, 
and  seedlings  not  numerous.  The  old  leaves  shed  April-May,  the  tree  is  then 
leafless  for  a  short  time,  until  the  new  foliage  comes  out  in  May  and  June.  Fl. 
June,  July,  often  later ;  seeds  ripen  Dec-March.  Young  leaves  often  eaten  by 
the  larva  of  a  moth,  in  such  vast  numbers  as  to  strip  the  tree  of  all  foliage, 
which  in  that  case  is  usually  renewed  during  the  rainy  season. 

Attains  80  ft.  in  North  and  Central  India,  but  grows  much  taller  in  Burma  and 
on  the  west  side  of  India.  Trunk  straight,  tall,  often  with  large  buttresses  near 
the  base,  girth  of  10-18  ft.  not  uncommon  in  the  Eamaon  Bhabar,  many  large 
spreading  and  ascending  boughs,  forming  a  broad  rounded  crown.    Foliage  light 
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green.  Bark  1-2  in.  thick,  grey  or  brownish  grey,  rough,  with  many  longitudinal 
wrinkles  and  cracks,  with  a  whitish  pellicle  on  the  smoothish  persistent  scales 
between  the  cracks.  Inner  substance  of  bark  reddish  brown,  streaked  with 
white,  fibrous,  laminated.  Wood  yellow,  often  changing  when  seasoning  into  a 
reddish  nut-brown  colour,  with  white  specks,  compact  and  fine-grained.  No 
distinct  heartwood.  Skinner  gives  the  weight  of  seasoned  wood  at  42  lb., 
and  this  agrees  well  with  the  results  of  my  experiments,  42  (1862),  43  (1864). 
The  extremes  are  36.3  (Puckle)  and  49  (Cunningham).  The  value  of  P.  is  given 
by  Skinner  at  664,  which  seems  a  likely  average,  and  agrees  well  with  Cunning- 
ham's experiments.  In  1&64  I  obtained  a  higher  average  as  the  mean  of  9 
experiments — viz.,  760,  the  extremes  being  630  and  950.  A  valuable  wood,  for 
it  is  fairly  durable.  R.  Thompson  states  that  logs  of  it  lying  for  years  in  the 
Kamaon  forests  were  not  touched  by  white  ants  or  other  insects,  supposed  to  be 
protected  by  a  bitter  substance  in  the  wood.  In  South  India  it  soon  decays 
when  exposed  to  wet  Seasons  well,  works  easily,  takes  a  fine  polish,  and  is 
good  for  turning,  but  is  somewhat  apt  to  warp  and  crack.  Employed  exten- 
sively in  construction,  for  furniture,  agricultural  implements,  opium -boxes, 
writing- tablets,  gun-stocks,  combs.    Canoes  are  scooped  out  of  the  trunk. 

To  the  same  genus  belongs  Adina  (N~auclea)  sessilifolia  of  Burma  (Thit- 
payaung,  Burm.) 

4.  CINCHONA,  Linn. 

Evergreen  shrubs  or  trees,  with  opposite,  petiolate  leaves,  and  inter- 
petiolar,  deciduous  stipules.  Bark  bitter.  Flowers  white  red  or  purple, 
odorous,  in  terminal  panicles,  with  short,  linear  or  subulate  bracts,  the 
lower  branches  in  the  axils  of  leaves.  Calyx-tube  turbinate,  pubescent, 
limb  5-dentate,  persistent  Corolla  tubular,  pubescent  outside,  with  a 
flat  spreading  5-lobed  limb ;  lobes  valvate,  edge  fringed  with  soft  hairs. 
Stamens  5,  inserted  in  the  corolla-tube,  with  short  or  long  filaments,  anthers 
linear,  attached  to  the  back  near  the  base.  Ovary  2-ceUed ;  style  slender, 
with  2  short  obtuse  branches,  papillose  inside.  Ovules  numerous,  attached 
to  linear  placentae  adnate  to  the  dissepiment  Capsule  ovoid,  oblong 
or  cylindrical,  2-celled,  2-valved,  dehiscing  from  the  base  septicidally. 
Seeds  numerous,  peltate,  testa  broadly  winged,  with  denticulate  or  irregu- 
larly lacerated  edge ;  albumen  fleshy,  cotyledons  ovate,  radicle  terete. 

This  genus,  though  not  indigenous  in  India,  is  of  the  greatest  importance  for 
the  wellbeing  of  its  inhabitants,  on  account  of  the  powerful  medicinal  qualities 
which  the  bark  of  many  of  the  species  possesses.  Their  cultivation  has  been 
attempted  in  Kangra,  and  on  the  Satpura  range  of  Central  India;  some  notice 
therefore  appears  called  for  in  this  place.  About  36  species  are  known,  and 
they  are  distributed  over  a  narrow  belt  along  the  range  of  the  Andes  or  Cordil- 
leras of  South  America,  at  elevations  between  2300  and  8000  ft.,  principally 
along  their  eastern  declivities,  from  lat  19°  south  in  Bolivia  to  lat  10°  north  in 
Venezuela.  The  bark  of  about  15  species  has  important  medicinal  value,  and 
most  of  these  have  been  introduced  into  India  since  1860,  mainly  through  the 
labours  of  C.  R.  Markham,  C.B.,  who  was  deputed  to  Peru  in  1859  by  the  Sec- 
retary of  State  for  India,  and  was  most  successful  in  organising  a  regular  supply 
of  plants  and  seeds  of  the  different  species.  Mr  Markham  himself  collected  and 
brought  to  the  coast,  in  spite  of  great  difficulties,  large  quantities  of  seeds  and 
plants  of  the  Cali&aya  and  other  species  from  the  Caravaya  district  in  South 
Peru.  Mr  R.  Spruce  sent  seeds  and  plants  of  the  (7.  mccimbra  (red  bark). 
Mr  Cross  collected  seeds  of  C.  officinalis  and  allied  species  in  the  province  of 
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Loxa  (crown  bark) ;  and  the  importation  of  micrantha,  peruviana,  and  other 
grei»-bark  species  of  the  Huanuco  district,  is  due  to  Mr  Pritchett.  The  plants 
collected  by  Mr  Markham  himself  unfortunately  perished  on  the  voyage,  but 
the  seeds  imported  through  the  agency  organised  r>y  him  succeeded ;  and  dur- 
ing a  tour  through  Southern  India  in  1861,  he  selected  the  principal  localities 
for  plantations  on  the  Nilgiris,  and  other  hills  on  the  west  side  of  the  Penin- 
sula. The  Government  plantations  on  the  Nilgiris  have,  since  the  commence- 
ment, been  under  the  skilful  superintendence  of  Mr  M'lvor.  From  Bengal  the 
late  Dr  T.  Anderson,  then  Superintendent  of  the  Botanic  Gardens,  Calcutta,  went 
to  Java  in  1862,  brought  from  thence  a  supply  of  plants  and  seeds  of  various 
species,  and  established  the  Cinchona  plantations  in  Sikkim  with  these,  sup- 
plemented by  plants  and  seeds  from  the  Nilgiris,  and  by  Caluaya  seeds  ob- 
tained from  other  sources.  It  will  be  sufficient  to  enumerate  here  the  4  principal 
species  cultivated  in  the  East  Indian  plantations,  being  the  more  valuable  kinds 
of  Ecuador,  Pern,  and  Bolivia.  Besides  these  there  are  several  species  in  New 
Granada,  the  more  important  of  which  are :  C.  lancifolia,  Mutis ;  Karsten  Flora 
Columbia,  L  t. 11, 12  ;  and  C.  pitayensis,  Wedd. ;  Tirana,  Nouvelles  Etudes  sur 
les  Quinquinas,  1870,  p.  61  fSyn.  C.  corymbosa,  Karsten,  Let  10,  and  C.  Trianoe, 
Karsten,  t  22),  remarkable  oy  the  corolla-tube  hairy  inside,  and  believed  to  yield 
1  the  Pitayo  bark,  introduced  into  India  by  Mr  Cross. 

Leaves  broad-ova) ;  flower-panicles  pyramidal ;  capsule  oblong        1.  C.  succirubra. 
Leaves  oblong,  obtuse,  often  narrow ;  flower-panicles  pyramidal; 

cansnle  ovate 2.  C.  Caluaya. 

Leaves  lanceolate  or  ovate-lanceolate ;  panicles  short-corymbose ; 

capsules  oblong  or  ovate-oblong 8.  C.  officinalis. 

Leaves  broad-ovate  or  obovate,  decurrent  into  short  marginate 

petiole,  nearly  glabrous;  capsule  lanceolate       ...        4.  C.  micraniha. 

1.  0.  snedrnbra,  Pavon ;  Howard  Illustrations  of  the  Nueva  Quino- 
logia  of  Pavon,  1862,  t.  8. — Syn.  C.  cordifolia,  var.  K,  Mutis ;  Triana,  L  c. 
t  20,  bis. 

A  tree,  15-40  ft.  high,  pubescent.  Leaves  without  pits  in  the  axils  of 
lateral  nerves,  broad-oval,  6-10  in.  long,  4-6  J  in.  broad,  acute  at  both  ends, 
nearly  glabrous  above,  soft-pubescent  or  tomentose  beneath;  petiole  1-1  £ 
in.  long ;  main  lateral  nerves  8-10  pair.  Stipules  oblong.  Flowers  rose- 
coloured  with  white  hairs ;  £-f  in.  long,  close  together  in  large  terminal 
panicles.  Branchleta,  nerves,  and  underside  of  leaves  often  red.  Capsule 
oblong,  1-1 J  in.  long.  Varies  with  broader  and  narrower  leaves,  and  with 
pale  and  pink  flowers. 

Indigenous  in  the  warm  and  moist  forests  on  the  western  and  south-western 
slope  of  Chimborazo  in  Ecuador,  north-east  of  Guayaquil,  between  2300  and 
5000  ft,  but  has  probably  a  wider  range.  According  to  recent  researches,  this 
species  vields  the  red  bark  of  commerce,  which  is  exported  from  Guayaquil, 
and  which  was  long  known  and  valued,  though  the  tree  yielding  it  had  not 
been  identified.  Seeds  and  plants  of  this  species  were  collected  in  the  Limon 
forests  west  of  the  Chimborazo,  and  in  the  district  of  Gnaranda,  and  sent 
to  India  by  Mr  R.  Spruce  in  1860 ;  and  from  this  source  mainly  have  been 
raised  the  extensive  plantations  of  0,  siuxirubra  on  the  Nilgiris  and  other 
hills  of  South  India,  and  in  Sikkim.  The  bark  of  this  species  is  rich  in  Cin- 
chonine  and  Cinchonidine,  but  comparatively  poor  in  Quinine.  The  special 
advantage  is  that  it  thrives  at  lower  elevations  than  any  of  the  other  species 
which  yield  valuable  bark,  but  it  is  sensitive  to  frost  and  long  -  continued 
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drought  In  Sikkim  it  thrives  at  an  elevation  of  1000  ft.  in  the  vicinity  of 
the  Sal  forest  It  has  been  grown  on  the  Chikalda  hills  in  Berar,  and  on  the 
Pachmarhis.  The  success  of  these  experiments  however,  remains  to  be  proved. 
In  Burma  it  is  grown  on  the  hills  east  of  Toungoo.  The  wood  is  close-grained, 
but  not  hard  ;  the  medullary  rays  are  numerous,  and  the  pores  are  arranged  in 
linear  radial  groups  of  3-5  between  the  medullary  rays. 

2.  0.  Oalisaya,  Weddell,  Histoire  naturelle  des  Quinquinas,  1849,  t.  3. 

A  large  tree,  or  a  shrub  when  stunted.  Leaves  oblong,  or  obovate- 
oblong,  obtuse,  rarely  acute,  sometimes  very  narrow,  3-6  in.  long,  nar- 
rowed into  a  short  petiole,  glabrous,  shining  above,  more  or  less  pubes- 
cent beneath ;  main  lateral  nerves  6-8  pair,  with  more  or  less  indistinct 
pits  (scrobiculi)  in  their  axils.  Flowers  less  than  J  in.  long,  pubescent, 
light  flesh-coloured,  hairs  white.  Panicles  large,  terminal.  Filaments 
generally  shorter  than  half  the  length  of  anthers.  Capsule  ovate,  J  in. 
long.     The  shape  of  the  leaves  varies  exceedingly. 

Indigenous  on  the  east  side  of  the  second  Cordillera  range,  between  13°  and 
16°  30'  S.  lat,  in  the  northern  districts  of  Bolivia  and  the  province  of  Caravaya 
in  Peru,  at  an  elevation  between  4800  and  6000  ft.  A  stunted  variety,  2?. 
Josephiana,  Wedd.  L  c.  t.  3,  bis,  with  oblong-lanceolate,  somewhat  coriaceous 
leaves,  was  found  by  Weddell  on  grass-lands  (Pajonal)  outside  the  forests. 
These  grass-lands  he  oelieves  were  formerly  covered  with  forest  which  gradually 
receded  from  the  inroads  of  the  jungle-fires,  and  the  stunted  Calisayas  remained. 
A  similar  encroachment  of  the  grass-lands  upon  the  forest  by  the  action  of  the 
annual  fires  is  not  rare  in  India.  The  trees  outside  the  forest,  which  resist  the 
action  of  the  fires,  get  stunted  and  gnarled,  and  often  present  a  different  aspect 
from  the  same  species  in  the  forest.  C.  Oalisaya  yields  the  Royal,  also  called 
Yellow  or  Calisaya  bark,  which  is  exported  from  Arica  in  soutn  Peru.  It  is 
perhaps  the  most  valuable  of  all  Cinchona  barks,  rich  in  alkaloids,  of  which 
Quinine  forms  more  than  one-half,  sometimes  four-fifths. 

In  Sikkim,  C.  Calisaya  thrives  remarkably  well  at  moderate  elevations.  It 
seeds  freely,  and  proves  a  free  and  rapid  grower.  This  species  was  first  intro- 
duced into  the  Buitenzorc  Botanic  Garden  in  Java  by  Justus  Carl  Hasskarl, 
who  was  sent  to  Peru  by  the  Dutch  Government  in  1852.  A  large  proportion 
of  his  importations,  however,  consisted  of  a  comparatively  worthless  species,  C. 
Pahudiana,  Howard  (identified  by  Triana,  L  c.  68  with  C.  carabayensis,  Wedd.), 
with  subcoriaceous,  elliptic,  not  scrobiculate  leaves,  densely  tomentose  beneath, 
pink  flowers,  the  corolla-tube  nentagonous,  with  5  longitudinal  open  slits  on 
the  edges,  and  pubescent  capsules. 

3.  0.  officinalis,  linn. ;  Bot  Mag.  t  5364. — Syn.  C.  Condaminea, 
Humb.  et  BonpL  ;  Weddell,  L  c.  t  4. 

A  large  tree,  leaves  lanceolate  or  ovate-lanceolate,  3-6  in.  long,  narrowed 
into  petiole  1  in.  long  or  longer,  glabrous,  or  slightly  pubescent  beneath, 
distinctly  scrobiculate ;  main  lateral  nerves  8-10  pair,  the  pits  in  their 
axils  distinctly  visible  on  the  upper  side  of  leaf.  Flowers  pubescent,  in 
short  corymbose  pubescent  panicles,  J-J  in.  long,  flesh-coloured,  capsules 
oblong  or  ovate-oblong,  £  in.  long  or  longer. 

Indigenous  in  the  forests  of  Loxa  in  Ecuador,  on  the  east  side  of  the  Andes, 
at  elevations  between  6000  and  9000  ft  Produces  the  Pale,  also  called 
Loxa  or  Crown  bark.    Cultivated  at  high  elevations  on  the  Nilgiris  and  in 
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Ceylon, "  Rich  in  alkaloids,  of  which  more  than  one-half  is  Quinine.  Crown 
bark  is  yielded  by  several  varieties  or  closely  allied  species,  most  of  which  have 
been  introduced  into  the  Indian  plantations.  In  Howard's  Nueva  Quinologia 
the  following  are  figured :  1.  C.  Chahuargiiera,  Pavon ;  2.  (7.  crispa,  Tafalla ; 
3.  C.  Urihmnga,  Pavon  ;  4.  C.  heterophyua,  Pavon  (identified  by  Triana  L  c. 
59  with  C.  Cnahuarguera,  Ruiz  et  Pavon),— all  from  the  Loxa  and  other  dis- 
tricts of  Ecuador. 

4.  0.  micrantha,  Ruiz  et  Pavon ;  Weddell,  L  c.  t.  14,  15 ;  Howard, 
L  c  t.  5. 

A  large  tree.  Leaves  broad-ovate  or  obovate,  6-12  in.  long,  4-8  in. 
broad,  decurrent  into  a  short  marginate  petiole,  glabrous  above,  nearly 
glabrous  beneath,  with  more  or  less  distinct  pits  in  the  axils  of  the  nerves. 
Main  lateral  nerves  10-12  pair.  Flowers  white,,  J  in.  long.  Capsule 
lanceolate,  £  in.  long. 

Indigenous  on  the  east  side  of  the  inner  Cordillera  in  Peru  and  Bolivia. 
This,  with  (7.  nitida,  Ruiz  et  Pavon  ;  Wedd.  Let  10,  and  peruviana,  Howard, 
L  c.  t  27,  vields  the  grey  or  silver  barks  which  are  rich  in  Cinchonine,  though 
they  contain  no  Quinine,  or  very  little  of  it  The  grey  barks  are  cultivated  on 
the  Nilgiris  and  in  Sikkim. 

5.  HYMBNODICTYON,  Wall. 

Trees  or  shrubs,  with  opposite,  petiolate,  deciduous  leaves.  Bark 
bitter.  Stipules  interpetiolar,  deciduous,  glandular  -  serrate.  Flowers 
small,  pentamerous.  Corolla  funnel-shaped  or  narrow  campanulate,  pilose 
outside ;  lobes  short,  valvate.  Anthers  linear  or  oblong,  filaments  short, 
compressed,  attached  to  the  back  of  a  broad  connective.  Disc  annular. 
Ovary  2-celled;  style  filiform,  long  exserted,  stigma  fusiform,  2-lobed, 
ovules  numerous,  attached  to  cylindrical  placentas  adnate  to  the  dissepi- 
ment Capsule  ovoid-oblong,  2-valved,  dehiscing  loculicidally.  Seeds 
numerous,  imbricate,  testa  winged,  wing  elongated,  bifid  below,  edge  lacer- 
ated ;  embryo  small  in  a  fleshy  albumen. 

Flower-spikes  erect,  in  terminal  panicles     .        .        .        1.  27.  exedsum. 
Flower-spikes  drooping,  axillary         .        .        .        .        2.  H.  Jlaccidunu 

1.  H.  excelsum,  Wall,  in  Roxb.  FL  Ind.,  ed.  Carey,  ii.  149 ;  W.  &  A 
Prodr.  392.— Syn.  Cinchona  exceha,  Roxb.  Cor.  PL  t  106 ;  FL  Ind.  i. 
529.  Vein.  Bartu,  barthoa,  Pb. ;  Bhaulan,  bhalena,  bhamvna,  dhauli, 
N.W.P. ;  Kukurkdt,  bhurktir,  Oudh ;  Bhohar,  pdtur,  putur,  C.P. ;  Don- 
dru,  dandelo,  Panch  Mehals. 

A  large  deciduous  and  pubescent  tree.  Leaves  elliptic  or  elliptic-oblong, 
acuminate,  6-12  in.  long,  main  lateral  nerves  8-10  pair.  Stipules  caducous, 
oblong,  with  a  broad  almost  cordate  base.  Flowers  greenish  white, 
fragrant,  very  numerous,  on  slender  pedicels  in  short  clusters  along  the 
axis  of  dense  cylindrical  compound  spikes,  congregated  in  erect  terminal 
panicles,  the  clusters  in  the  axils  of  linear  deciduous  bracts,  the  spikes 
in  the  axils  of  long  -  pedunculate  floral  leaves  or  bracts,  shaped  like 
the  leaves,  but  coloured  and  deeply  reticulate.     Corolla  funnel-shaped, 
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with  a  long  slender  tube,  and  a  broad  campanulate  mouth.  Capsules 
£  in.  long,  recurved  on  pedicels  half  their  length  or  longer.  Cinchona 
thyrsiflora,  Roxb.  Fl.  Ind.  i.  530,  fr.  Bengal,  is  probably  the  same  species. 

Forests  of  the  Peninsula  and  Central  India,  extending  on  the  west  side  as  far 
north  as  the  Panch  Mehals.  Burma,  Bengal,  Behar,  Oudh  forests,  and  sub-Hima- 
layan tract,  west  to  the  Ravi,  ascending  to  5500  ft  in  the  outer  Himalaya. 
Leafless  from  November  until  May  or  June.  FL  June,  July.  Capsules  ripen  Oct.- 
Jan.,  remain  long  on  the  tree,  conspicuous  on  the  bare  branches.  A  small  tree 
in  the  C.P.,  but  attains  a  large  size,  h.  50  fk,  g.  6-8  ft,  in  Oudh  and  the  north- 
west, and  much  larger  dimensions  in  Burma.  Very  common  in  the  Oudh  forests, 
associated  with  Sal  and  Haldu,  also  in  the  outlying  Scrub  jungle.  Bark  1  in. 
thick,  cinereous  or  dark  brown,  smoothish  or  with  elevated  corky  ridges,  peel- 
ing off  in  larce  membranous  scales.  Middle  bark  purplish  brown,  inner  oark 
white,  streaked  with  red  and  orange.  Wood  light-coloured,  soft,  light,  but  close- 
grained.  Heart  and  sap  not  distinct.  Used  for  agricultural  implements,  scab- 
bards, grain  measures,  palanquins,  toys,  and  similar  articles.  The  inner  bark  is 
bitter  and  astringent,  and  is  used  as  a  febrifuge  ;  the  bark  is  also  used  for  tan- 
ning, and  the  leaves  as  cattle-fodder. 

2.  H.  flaccidum,  WalL  L  c.  152 ;  PL  As.  rar.  t.  188. 

A  moderate -sized  glabrous  tree.  Leaves  approximate  at  the  ends  of 
branchlets,  elliptic,  acuminate,  6-10  in.  long,  main  lateral  nerves  8-10 
pair.  Stipules  deciduous,  oblong  with  narrow  base.  Flowers  white, 
numerous,  sessile,  fasciculate  in  dense  cylindrical,  pedunculate,  drooping, 
axillary  spikes,  each  spike  with  one  long  pedunculate  coloured  reticulate 
floral  leaf  on  the  peduncle.  Capsules  £  in.  long  or  less,  reflexed,  on  short 
pedicels. 

Hills  of  Eastern  Bengal.  Nepal,  outer  Himalaya,  as  far  as  the  Jumna,  ascend- 
ing to  5000  ft.  Fl.  June,  July.  Capsules  ripe  Oct,  and  remain  long  on  the  tree* 
Bark  cinereous  or  brown,  somewhat  rugose.    Leaves  red  before  being  shed. 

H.  obovatum,  Wall. ;  Bedd.  FL  Sylv.  t.  219,  on  the  hills  of  the  western  coast 
as  far  north  as  Bombay,  has  elliptic  or  obovate  leaves,  on  long  petioles,  pubescent 
beneath,  finely  reticulate  between  6-8  pair  of  main  lateral  nerves,  flowers  sub- 
sessile,  fasciculate  in  erect  spikes,  each  spike  with  a  coloured  floral  leaf,  forming 
short  terminal  panicles. 

6.  WENDLAKDIA,  Bartling. 

Shrubs  or  small  trees,  leaves  opposite  and  in  whorls  of  three.  Stipules 
interpetiolar  or  intrapetiolar.  Flowers  small,  supported  by  bracteoles  in 
many-flowered  terminal  panicles.  Calyx-tube  subglobose,  limb  with  5 
nearly  equal  persistent  lobes.  Corolla  tubular,  limb  spreading,  of  5  im- 
bricate lobes.  Anthers  versatile,  exserted.  Ovary  2-  rarely  3-celled,  style 
slender,  stigma  bifid,  but  lobes  often  cohering.  Capsule  globose,  crua- 
taceous,  2-valved,  many-seeded.  Seeds  compressed  horizontal,  testa  mem- 
branous, sometimes  narrow-winged,  embryo  short  in  a  fleshy  albumen. 

Grey-tomentose ;  stipules  recurved ;  corolla-tube  short ;  filaments 

as  lone  as  anthers 1.  W.  exaerta. 

Nearly  glabroua ;  stipules  adpressed  ;  corolla-tube  long  ;  filaments 

shorter  than  anthert 2.    W.  tmctoria. 

1.  W.  exserta,  DC;  W.  &  A.  Prodr.  402.— Syn.  Ronddetia  axerta, 
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Koxb.  FL  Ind.  i.  523.  R  cinerea,  Wall.  FL  lad.,  ed.  Carey,  ii.  141. 
Vein.  Chaidai,  chila,  chilkiya,  fUa,  Kamaon ;  Birmh,  HIM,  Oudh ;  Kursi, 
Seoni  district;  Marria  kari,  Gonds  of  Chindwara;  Tilliali,  Baigas  of 
Mundla. 

A  small  tree,  grey-tomentose.  Leaves  opposite,  lanceolate  or  ovate- 
lanceolate,  entire,  pubescent  above,  clothed  with  short  soft  grey  tomentum 
beneath,  6-9  in.  long,  main  lateral  nerves  prominent,  16-20  pair.  Stipules 
interpetiolar,  ovate,  upper  part  recurved.  Flowers  white,  fragrant,  in 
large  tomentose  panicles.  Lobes  of  corolla  reflexed,  as  long  as  tube. 
Filaments  exserted,  as  long  as  anthers. 

Common  in  South  and  Central  India,  Bengal  and  in  the  sub-Himalayan 
tract  as  far  west  as  the  Chenab.  Abundant  in  the  Baraitch  and  Qonda  forests 
of  Oudh,  where  in  some  places  it  grows  in  dense  patches  to  the  exclusion  of 
other  trees.  Common  on  the  Nerbudda,  particularly  in  broken,  raviny  ground. 
Very  abundant  and  of  large  size  in  the  vicinity  of  the  Pachmarhis.  Fl.  March, 
April.  Generally  only  about  25  ft.  high  with  3  ft.  girth,  but  in  places  attains 
60  ft.  and  5  ft  girth.  Trunk  short  crooked  or  forking,  branches  upright. 
Foliage  pale  green.  Bark  rough,  with  longitudinal  shallow  cracks,  exfoliating 
in  long  strips.  Wood  reddish,  close-grained,  extremely  hard,  fibrous  and  tough ; 
though  small,  used  for  building  and  agricultural  implements. 

2.  W.  tinctoria,  DC— Syn.  Ronddetia  tindoria,  Eoxb.  FL  Ind.  i.  522. 

A  small  tree,  nearly  glabrous,  flower-panicles  and  under  side  of  leaves 
pubescent.  Leaves  opposite,  elliptic-oblong  or  obovate-oblong,  acuminate, 
narrowed  into  short  petiole,  shining  above,  pubescent  or  glabrate  beneath, 
main  lateral  nerves  1 0-1 2  pair,  prominent.  Stipules  interpetiolar,  adpressed, 
triangular -ovate,  cuspidate  with  a  long  apex.  Flowers  white,  sessile, 
fascicled,  in  large  hairy  panicles.  Corolla-tube  four  times  the  length  of 
the  recurved  lobes.    Anthers  exserted,  on  very  short  filaments. 

Bengal,  Behar,  Nepal,  Oudh  forests  fGonda),  Kamaon.  FL  Jan.- March.  20  ft 
high,  with  a  short  crooked  stem  3  ft.  girth.  Bark  employed  in  Bengal  as  a 
mordant  in  dyeing. 

7.  GARDENIA,  Linn. 

Shrubs  or  trees,  the  young  shoots  often  exuding  a  resinous  gum. 
Stipules  solitary  on  each  side,  entire,  more  or  less  connate  round  the  stem 
within  the  petioles,  often  early  deciduous.  Calyx-limb  produced  beyond 
the  ovary,  truncate,  toothed  or  divided  into  5  or  more  lobes.  Corolla- 
tube  cylindrical,  or  slightly  dilated  upwards,  lobes  5  or  more,  contorted  in 
the  bud.  Anthers  nearly  sessile,  usually  more  or  less  exserted.  Ovary 
1-celled,  incompletely  divided  by  2,  3,  or  rarely  more  projecting  parietal 
placentae,  with  several  ovules  to  each  placenta.  Fruit  fleshy,  indehiscent, 
usually  crowned  with  the  limb  of  the  calyx,  endocarp  often  hard  and 
imperfectly  2-5-celled.  Seeds  numorous,  immersed  in  the  fleshy  or  pulpy 
placentae. 

Armed  with  strong  axillary,  often  leaf-bearing  spines ;  calyx 
truncate  with  5  short  subulate  teeth.    Fruit  grey,  2-8  in. 

long 1.  Q.  turgida. 

Unarmed ;  flowers  6-6-merous ;  limb  of  calyx  short. 

Limb  of  calyx  with  5  or  6  ovate  or  triangular  divisions ; 
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fruit  oblong ;  leaves  cuneate-oblong,  sessile,  with  broad, 

often  cordate  base 2.  0.  gummifera. 

Limb  of  calyx  with  5  long,  subulate  divisions ;  fruit  ovoid  ; 

leaves  elliptic-oblong,  narrowed  into  short  petiole  .        3.  G.  lucida. 

Unarmed ;  flowers  9-merous ;  limb  of  calyx  tubular,  deeply  cleft 
into  9  lanceolate  hirsute  segments ;  fruit  nearly  globose, 
leaves  obovate,  narrowed  into  short  petiole        .        .        .        4.  O.  laii/olia. 

1.  O.  turgida,  Roxb.  FL  Ind.  i  711 ;  Wight  Ic.  t  579.— Vern.  Thanella, 
N.W.P. ;  KhurruTy  khuriari,  Oudh,  Singrowlee,  Mirzapur,  Mundla,  Sioni, 
Chindwara ;  Ghurga,  Oudh  ;  Pendra,  Phendra  marra,  Gonds,  C.P. 

A  small  tree.  Branches  with  thick  soft,  mealy,  grey,  rarely  light  rust- 
coloured  bark,  armed  with  strong  axillary,  often  leaf-bearing  spines. 
Leaves  greyish  green,  soft  -  tomentose  beneath,  pubescent  above,  rarely 
(specimens  from  South  India)  nearly  glabrous,  obovate,  obtuse  or  short- 
acuminate,  sessile,  with  a  long  tapering  base,  and  4-6  pair  of  main  lateral 
arcuate  nerves.  Stipules  ihterpetiolar,  distinct,  triangular.  Flowers  1-4, 
axillary  or  at  the  end  of  short  leafless  lateral  branchlets.  Calyx  short, 
campanulate,  limb  truncate  with  5  short  subulate  teeth.  Corolla  white, 
fragrant,  tube  3  times  the  length  of  calyx,  limb  with  5  oblong  divisions, 
longer  than  tube.  Fruit  ovoid  or  turbinate,  grey,  rough,  2-3  in.  long, 
with  9  obtuse  longitudinal  ridges  at  the  base,  crowned  with  the  scar  of 
calyx ;  shell  of  nut  hard,  bony,  5-valved. 

Sub-Himalayan  tract  from  the  Kali  to  the  Jumna,  ascending  to  4000  ft. 
Aravalli  hills  near  Todgarh  (Karumba\  Banswara  (Qangdli).  Common  in  the 
Oudh  forests,  Behar.  South  India  (the  glabrous  form,  and  limb  of  calyx  more 
distinctly  lobed).  Old  leaves  shed  in  March,  young  foliage  in  May;  fl.  generally 
March  and  April.  Barely  15  ft.  high,  with  a  short  erect  trunk,  2$  ft  girth,  bark 
\  in.  thick,  spougy,  white  or  rusty  farinaceous.  Wood  dirty  white,  with  darker 
streaks,  close-grained,  hard,  66J  lb.  per  cub.  ft  (R.  T.)  Splits  and  cracks  in 
seasoning.    Fruit  not  eaten,  but  used  medicinally  (in  Kamaon). 

2.  O.  gummifera,  linn. ;  Wight  Ic  t  576 ;  Roxb.  FL  Ind.  I  708, 
709  (G.  arborea);  W.  &  A.  Prodr.  395. — Vern.  DekdmcUi,  kamarri,  kar- 
marrif  C.P. 

A  large  shrub,  rarely  a  small  tree,  nearly  glabrous,  unarmed,  leaves  pu- 
bescent when  young,  rough  when  old,  buds  resinous.  Leaves  sessile, 
often  with  cordate  base,  cuneate-oblong  or  obovate-oblong,  2-3  in.  long, 
with  12-16  pair  main  lateral  nerves,  stipules  sheathing.  Flowers  ter- 
minal, 1-3  together,  almost  sessile.  Calyx  pubescent  and  scabrous,  limb 
short,  with  5-6  ovate,  or  triangular  divisions.  Corolla  large,  white,  yellow 
in  the  evening,  fragrant,  tube  l£-2  in.  long,  limb  spreading,  segments 
narrow,  oblong,  half  the  length  of  tube,  almost  glabrous.  Stigma  clavate, 
entire,  striated.  Fruit  oblong,  with  numerous  longitudinal,  elevated 
lines,  1-1  i  in.  long,  crowned  with  persistent  calyx.  Nut  with  a  thin 
crustaceous  shell,  nearly  4-  or  5-celled. 

Ceylon,  South  India,  and  Satpura  range,  C.P.  Bare  of  leaves  until  the  end 
of  the  hot  weather  ;  fl.  March,  April,  before  the  new  leaves  come  out  Branch- 
lets  rough,  reddish.  Wood  white  and  hard;  the  fruit  is  eaten.  From  wounds 
in  the  bark  exudes  a  beautiful  yellow  gum-resin,  which  is  collected  and  sold 
with  the  gum  of  G.  lucida. 
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To  the  same  group  of  Gardenia  belongs  G.  fiorida,  Linn. ;  Bot.  Mag.  t  2627, 
3349,  with  oblong-elliptical  coriaceous  leaves,  2-4  in.  long,  acuminate,  narrowed 
into  short  petiole,  with  6-10  main  lateral  nerves,  calyx-segments  linear,  nearly 
1  in.  long,  mrit  oblong,  above  1  in.  long,  crowned  by  the  persistent  calyx-seg- 
ments. Indigenous  in  China,  and  cultivated  throughout  India  on  account  of 
its  large  white  fragrant  flowers. 

3.  O.  ludda,  Eoxb.  FL  Ind.  L  707 ;  Wight  Ic.  t.  575  ;  W.  <fc  A.  Prodr. 
395. — Vern.  DikamalL   Local  n.  Konda  manga,  kokkita,  tetta  manga,  C.P. 

Glabrous,  unarmed,  with  resinous  buds.  Leaves  elliptic-oblong,  acute, 
or  short-acuminate,  narrowed  into  short,  marginate  petiole,  3-10  in.  long 
with  20-25  pair  main  lateral  nerves ;  stipules  sheathing,  cut  into  un- 
equal segments.  Flowers  large,  solitary,  on  pedicels  ^-1  in.  long  from 
the  axils  of  the  uppermost  leaves  near  the  ends  of  branches.  limb  of 
calyx  with  5  long  linear-subulate  divisions.  Corolla  large,  pure  white, 
fragrant,  tube  long,  glabrous,  striated,  limb  spreading,  with  5  obovate- 
oblong  lobes,  as  long  as  or  a  little  shorter  than  the  tube,  glabrous. 
Stigma  entire.  Fruit  oblong  or  ovoid,  smooth,  marked  with  longitudinal 
lines,  crowned  with  the  persistent  calyx ;  shell  of  nut  hard,  woody,  thick, 
nearly  2-celled  by  the  prominent  placentae. 

Burma,  South  India,  and  Central  Provinces.  FL  March-June  ;  fr.  C.S.  A 
large  shrub  or  a  small  tree  25  ft  high,  trunk  short  erect,  3  ft  girth,  numerous 
stiff  decussate  branches.  Young  shoots  greyish-green,  smooth,  resinous.  Wood 
close-grained,  hard,  is  made  into  combs,  and  is  recommended  for  turning.  A 
gum-resin  (dikamdlt)  exudes  from  wounds  in  the  bark,  is  collected  and  sold  in 
the  bazar,  hard  opaque,  yellow  greenish  or  brown,  with  a  strong  smell.  Useful 
in  the  treatment  of  sores  and  cutaneous  diseases,  and  for  keeping  off  flies  and 
worms. 

4.  O.  latifolia,  Aiton;  Hort.  Kew.  i.  369  ;  W.  &  A.  Prodr.  395;  Wight 
Ic  t  759.  Vern.  Papra,  pdphar,  C.P. ;  Banpinddlu,  N.W.P.;  Pannia- 
bhil,  Gonds,  Mandla;  Qungat,  bhandara,  Gonds,  Satpura;  Phiphar, 
Baigas,  Balaghat 

A  small  tree ;  nearly  glabrous,  young  leaves  pubescent,  mature  leaves 
dark  green  and  glossy.  Leaves  opposite  or  in  threes,  oval  or  obovate, 
entire,  narrowed  into  short  petiole,  with  10-20  pairs  of  prominent  lateral 
nerves,  and  small,  hairy  glands  in  the  axils  of  the  nerves  on  the  under 
side.  Stipules  connate  in  a  sheath  round  the  stem  within  the  petioles. 
Flowers  terminal,  generally  solitary,  nearly  sessile.  Limb  of  calyx  cam- 
panulate,  deeply  and  irregularly  cleft  into  generally  9  lanceolate  hir- 
sute segments.  Corolla  large,  white  in  the  morning,  yellow  in  the 
evening,  fragrant,  tube  2-3  in.  long,  hirsute  on  the  outside ;  limb  spreading, 
divisions  generally  9,  obliquely  obovate,  hairy,  on  the  outer  edge  overlap- 
ping in  the  bud,  as  long  as  the  tube,  or  equal  to  half  its  length.  Stigma 
clavate,  thick  and  fleshy.  Fruit  nearly  globose,  1J-2J  in.  long,  adpressed 
pilose  when  young,  when  ripe  cinereous  or  speckled  greenish  yellow, 
crowned  with  the  lower  part  or  the  whole  of  calyx,  and  enclosing  a  nut, 
with  a  thin,  hard,  but  brittle  shell,  bearing  on  the  inside  4  or  5  parietal 
placentae. 
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Common  in  dry  places,  in  many  parts  of  India,  in  the  sub-Himalayan  forests 
ascending  to  3000  ft.,  north-west  as  far  as  the  Jumna,  in  Bengal,  Behar,  Central 
India,  South  India,  and  Ceylon.  Trunk  short,  3  and  at  times  4  ft  girth,  with 
stiff  divergent  branches,  forming  a  small  rounded  head,  up  to  30  ft.  high.  New 
leaves  in  tne  beginning  of  May ;  fl.  in  April  and  May  ;  the  fruit  ripens  in  the 
ensuing  cold  season.  Bark  £-£  in.  thick,  white,  grey  or  greenish,  scurfy  and 
farinaceous,  but  upon  the  whole  smooth.  The  wood  is  white,  with  a  yellowish 
tinge,  close-  and  fine-grained;  it  weighs  when  dry  52-53  lb.  per  cub.  ft,  is  easy 
to  work,  and  durable  ;  combs  are  made  of  it,  and  it  has  been  recommended  for 
engraving  and  turner's  work.    Annual  rings  distinct 

A  tree  figured  in  Roxb.  Cor.  PL  t  134,  and  described  in  that  work,  and  in  FL 
Ind.  L  706,  under  the  name  of  0.  latifolia  (0.  enneandra,  Konig ;  W.  &  A.  Prodr. 
394  ;  Wight  Ic  t.  574),  from  the  Circars  and  the  Carnatic,  has  the  lobes  of  the 
corolla  as  long  as  the  tube  (no  constant  character  in  this  group),  and  the  calyx- 
limb  short-dentate.  Roxburgh  identifies  it  with  Alton's  &.  lattfolia,  but  thinks 
it  different  from  that  plant  as  figured  by  Gartner,  Carp.  iii.  1 193.  The  ques- 
tion, whether  the  plant  described  and  figured  by  Roxburgh  is  specifically  distinct 
from  G.  latifolia,  Ait.,  as  here  described,  demands  farther  inquiry. 

8.  BANDIA,  linn. 

Shrubs  or  rarely  trees,  often  armed  with  opposite  axillary  thorns.  Sti- 
pules solitary  on  each  side,  pointed,  with  a  broad  base,  but  not  united, 
often  deciduous.  Calyx-limb  more  or  less  produced  beyond  the  ovary, 
truncate,  toothed  or  lobed.  Corolla-tube  cylindrical,  short  or  long,  rarely 
dilated  at  the  top ;  lobes  5,  contorted  in  the  bud.  Anthers  nearly  sessile, 
included  in  the  tube  or  exserted.  Ovary  2-celled,  with  several,  usually 
numerous  ovules  in  each  cell,  attached  on  the  dissepiment  to  a  fleshy  pla- 
centa. Fruit  succulent,  indehiscent,  often  crowned  by  the'  calyx-limb. 
Seeds  numerous,  immersed  in  the  fleshy  or  pulpy  placenta. 

Corolla- tube  glabrous,  much  longer  than  calyx ;  trait  a  small 

4 -seeded  berry,  4  in.  long        .        .  .        .  1.  JS.  tetrasperma. 

Corolla-tube  hairy,  short ;  fruit  large,  more  than  1  in.  long. 
Branches  .rust-coloured ;   spines  1-4,  at  the  end  of  snort 
branchlets ;  calyx  with  5-8  short  obtuse  lobes  ;  fruit  grey, 

2  in.  long 2.  JL  uliginoaa. 

Branches  grey  ;  spines  axillary ;  calyx  with  5  broad  ovate 
foliaceous  divisions ;  fruit  yellow,  1-14  in.  long        .        .    8.  R.  dumetorum, 

1.  R.  tetrasperma,  Benth.  <fc  Hook.  —  Syn.  Gardenia  tetrasperma, 
Roxb.  FL  Ind.  L  709,  ed.  Carey,  iL  555.    Vern.  Bara  garri,  Kamaon. 

A  small  shrub,  with  grey,  decussate,  stiff  branches,  and  short,  often 
spinescent  branchlets.  Leaves  glabrous,  £-2  in.  long,  obovate  or  oblan- 
ceolate,  narrowed  into  short  petiole,  approximate  near  ends  of  branchlets ; 
stipules  triangular  -subulate.  Flowers  greenish  •  white,  scented,  sessile, 
pentamerous.  Calyx-lobes  as  long  as  tube,  subulate  from  a  triangular 
base.  Anthers  exserted.  Corolla-tube  £  in.  long ;  lobes  nearly  as  long, 
oblong;  apex  subulate.  Stigma  long,  spindle-shaped.  Fruit  a  globose 
berry,  crowned  with  the  persistent  calyx,  £  in,  long,  4-seeded. 

Himalaya  from  Indus  to  Bhutan.  In  North- West  Himalaya  ascends  to  6000 
ft    FL  April,  May. 
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Nearly  allied  is  R.  rigida,  DC.  (Posoqueria  rigida,  WalL  in  Roxb.  PI. 
Ind.,  ed.  Carey,  iL  570) :  a  rigid  shrub  about  6  ft.  high,  pubescent,  with  short, 
sharp  axillary  spines,  £-4  m-  long> an<^  ovate,  acuminate  leaves  on  short  petioles, 
with  cordate  or  rounded  base,  white  fragrant  flowers  in  axillary,  nearly  sessile 
fascicles ;  corolla-tube  i  in.  long ;  berries  small,  many-seeded,  globose  purple. 
Eastern  Himalaya  and  Nepal.    Probably  also  in  Kamaon. 

2.  R.  uliginosa,  DC. ;  W.  &  A.  Prodr.  398 ;  Wight  Ic  t.  397.— Syn. 
Gardenia  id.>  Roxb.  PL  Cor.  t.  135 ;  Posoqueria  ul.%  Koxb.  FL  Ind.  i. 
712.  Vern.  Pinddlu,  pinddra,  Kamaon ;  Pandr,  Oudh  ;  Paniah,  Gorakh- 
pur ;  Bharaniy  katul,  C.P. ;  Kaurio,  Panch  Mehals ;  MTianiben,  Burm. 

A  tall  shrub  or  small  tree ;  nearly  glabrous,  trunk  and  branches  with 
dark,  rust-coloured  bark.  Smaller  branches  quadrangular,  bearing  short, 
round,  diverging,  decussate  branchlets,  with  several  pair  of  approximate 
leaves,  1-3  flowers,  and  at  the  top  1-4  strong  sharp  decussate  thorns,  about 
£  in.  long.  Leaves  shining,  smooth  above,  pubescent  with  short  scattered 
hairs  beneath  particularly  along  the  nerves,  obovate,  or  obovate-oblong, 
from  cuneate  base,  with  6-8  pairs  of  main  lateral  nerves  ;  petioles  short. 
Limb  of  calyx  tubular,  obtusely  5-8-toothed  or  nearly  entire,  a  little 
shorter  than  the  tube  of  the  corolla,  which  is  large,  showy,  white  or 
cream-coloured,  with  a  broad  spreading  limb  of  5-8  round  obtuse  lobes  ; 
mouth  of  tube  shut  up  with  a  ring  of  close  white  hairs.  Fruit  ash- 
coloured,  crowned  with  persistent  calyx,  2-celled,  ovoid,  2  in.  long,  with 
a  thick  hard  dry  pulp. 

Common  in  many  parts  of  India.  In  the  sub- Himalayan  forests  as  far  west 
as  the  Jumna,  ascends  to  2500  ft  Panch  Mehals,  Oudh,  Central  Provinces, 
South  India,  Bengal,  and  Burma.  Often  gregarious,  mostly  in  low,  moist 
places.  FL  May-June  ;  fr.  Dec-Feb.  Leaves  sued  Feb.,  renewed  April.  15- 
20  ft.  high,  with  short  erect  trunk,  2  ft.  girth.  Branchlets  decussate,  horizon- 
tal, with  spines  and  flowers  at  their  extremities.  Bark  1  in.  thick,  dark-rusty, 
rough  with  brown  scales.  Foliage  dark  or  bright  green.  Wood  whitish,  close- 
grained,  hard,  41  lb.  per  cub.  ft.  Fruit  sold  in  bazaars  of  Oudh  and  Behar, 
eaten  when  cooked  or  roasted.    Leaves  browsed  by  deer  and  cattle. 

2.  R.  dumetorum,  Lam. — Syn.  Gardenia  dumetorum,  Eoxb.  Cor.  PI.  t. 
136 1  {Posoqueria),  Roxb.  EL  Ind.  L  713 ;  Wight  Ic  t.  580;  W.  &  A. 
Prodr.  397.  Vern.  Mindla,  mandkolla,  Pb. ;  Arara  (the  shrub,  Aitch.  Cat. 
71),  Hu8hiarp. ;  Mainphal,  manyvl,  harhar,  N.W.P. ;  Main,  maini, 
Oudh ;  Mainhuri,  manneul,  C.P. 

A  shrub  or  small  tree,  armed  with  strong  opposite  axillary  spines  1-1  £ 
in.  long.  Leaves  obovate,  acute,  from  cuneate  base,  narrowed  into  a  short 
marginate  petiole,  rough  on  both  sides  with  short  stiff  hairs,  rarely  gla- 
brous ;  main  lateral  nerves  4-6  pair.  Flowers  greenish-yellow  or  nearly 
white,  fragrant,  at  the  ends  of  short  lateral  leaf-bearing  branchlets,  solitary 
or  2-3  together,  on  short  peduncles.  Calyx  campanulate,  strigose  with 
stiff  adpressed  hairs ;  limb  with  5  broad-ovate  foliaceous  divisions.  Corolla 
white ;  tube  short,  not  much  longer  than  calyx-lobes,  strigose  with  stiff 
adpressed  hairs ;  limb  spreading,  its  divisions  oval  or  oblong.    Fruit  glo- 
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bose  or  ovoid,  yellow  when  ripe,  1-11  in.  long,  with  a  thick,  firm  fleshy 
pericarp ;  kernel  cartilaginous,  2-celled,  the  seeds  embedded  in  a  quantity 
of  gelatinous  pulp,  attached  to  the  middle  of  the  partition.  R.  long%9pinaf 
DC. ;  W.  &  A.  Prodr.  398 ;  Wight.  Ic.  t.  582 ;  is  probably  the  same 
species. 

Exceedingly  common  in  most  parts  of  India,  extending  north-west  to  the 
Bias  river,  and  ascending  in  the  outer  Himalaya  to  4000  ft.  CeyloD,  Java,  and 
South  China.  In  Eamaon  and  Oarhwal  abundant  in  some  of  the  Sal  forests, 
also  in  the  Oonda  and  Baraitch  divisions  of  the  Oudh  forests.  Loses  its  leaves 
Feb.- April ;  new  foliage  April-May.  FL  generally  March-May ;  fr.  Nov.- 
March.  Very  variable  m  habit  and  size,  from  a  small  stiff  shrub  to  a  handsome 
small  tree,  16-20  ft  high,  with  a  straight,  often  ridged  and  furrowed  trunk,  2-4 
ft  girth,  with  numerous  thin,  rigid  branches,  forming  a  rounded  rather  open 
crown.  Bark  1  in.  thick,  cinereous  or  brownish-grey,  rough  with  white  elevated 
dots,  wrinkled  Dut  not  marked  with  cracks  or  furrows  ;  at  times  quite  white 
and  smooth.  Sapwood  large,  dirty- white,  heartwood  light  brown,  fine-  and  even- 
grained,  compact,  firm,  hard,  heavy  and  strong.  Liable  to  warp.  Used  for 
agricultural  implements,  fences,  and  fuel.  Bark  of  root  and  stem,  and  the  fruit 
are  used  in  native  medicine.  The  unripe  fruit  is  bruised,  pounded,  and  used  to 
poison  fish  ;  when  ripe  it  is  roasted,  ana  eaten.  The  leaves  are  lopped  and  used 
as  cattle-fodder.  Growth  slow  ;  a  section  of  a  tree  known  to  be  65  years  old, 
4  in.  radius,  hollow  inside,  showed  54  annual  rings  on  2  in.  of  the  radius  near 
the  circumference. 

9.  HYPTIANTHBBA,  W.  &  A.  Prodr. 

Shrubs,  wholly  glabrous,  with  terete  branches,  and  interpetiolar,  trian- 
gular acuminate,  persistent  stipules.  Flowers  small,  white,  sessile  in 
opposite  axillary  fascicles,  bracteolate.  Calyx-tube  short,  turbinate ;  limb 
cleft  into  5,  somewhat  unequal,  acuminate,  persistent  lobes.  Corolla-tube 
short,  pilose  within ;  lobes  4-5,  contorted  in  bud.  Anthers  4-5,  sessile  on 
the  corolla-tube.  Ovary  2-celled ;  style  short,  with  2  large  oblong,  hirsute 
branches.  Fruit  an  ovoid  or  globose,  2-celled,  6-10-seeded  berry.  Seeds 
imbricate ;  embryo  small  in  a  horny  albumen. 

1.  H.  stricta,  W.  &  A.  Prodr.  399.— Syn.  Bandia  stricta,  Koxb.  FL 
Ind.  l  526. 

Leaves  lanceolate,  shining,  3-5  in.  long,  on  short  petioles ;  main  lateral 
nerves  arcuate,  joined  by  distinct  intramarginal  veins. 

Bengal,  Oudh  forests,  common  on  shady  banks  of  streams.  Generally  a  shrub, 
with  many  stems  from  one  root,  at  times  a  small  tree,  15-20  ft  high,  with  short 
erect  trunk.    Evergreen.    FL  April. 

10.  IXORA,  T.jnn 

Shrubs  or  small  trees,  mostly  glabrous.  Leaves  opposite,  coriaceous, 
evergreen;  stipules  interpetiolar.  Flowers  in  trichotomous  corymbs. 
Calyx- tube  ovoid,  limb  short,  persistent,  4-  rarely  5 -dentate.  Corolla 
hypocrateriform ;  tube  slender,  limb  of  4,  rarely  5  lobes,  generally  shorter 
than  tube,  contorted  in  bud.  Stamens  inserted  in  the  mouth  of  the  cor- 
olla, filaments  short.     Ovary  2-celled ;  style  filiform,  with  2  short  exserted 
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branches,  1  ovule  in  each  celL  Fruit  a  coriaceous  or  fleshy  2-seeded 
berry  with  chartaceous  endocarp.  Testa  membranous,  albumen  cartilag- 
inous, embryo  incurved  at  the  back  of  the  seed,  radicle  inferior. 

1.  I.  parvifioxa,  Vahl ;  Roxb.  FL  Ind.  i.  383 ;  W.  &  A.  Prodr.  429 ; 
Bedd.  Fl.  Sylv.  t.  222.— The  Torch-Tree.  Vern.  Gandhal,  Hindi  ;  ifcm- 
gan,  Bengal ;  Kauria,  Sadri,  Meywar ;  Kurat,  Bombay. 

A  large  shrub  or  small  tree,  wholly  glabrous.  Leaves  short  petiolate, 
coriaceous,  hard,  shining,  cuneate-  or  obovate-oblong,  often  with  a  slightly 
cordate  base,  4-5  in.  long,  with  prominent  reticulate  veins,  and  about  10 
pair  of  more  or  less  prominent  lateral  nerves.  Stipules  triangular,  subulate. 
Flowers  white  or  pink,  £-|  in.  long,  in  terminal  corymbose  trichotomous 
panicles. 

Common  in  South  India,  extending  north  to  the  Satpura  range.  Bengal, 
Behar,  Ceylon.  FL  March,  April.  The  green  branches  make  excellent  torches, 
and  are  used  for  that  purpose  by  Dak  runners.    The  wood  is  fairly  close-grained. 

/.  coccinea,  linn. ;  Roxb.  FL  Ind.  L  375 ;  W.  &  A  Prodr.  427.— Syn.  /.  Band- 
huca,  Roxb. ;  /.  grandifiora,  Ker ;  the  Flame  of  the  Woods  (Sans.  Bandhuka, 
raktaka) ;  with  oblong  sessile  leaves  on  a  cordate  base,  bright  scarlet  flowers  2 
in.  long,  in  short  compound  terminal  corymbs,  is  indigenous  in  South  India, 
Chittagonc,  Burma,  the  Indian  Archipelago.  Cultivated  in  gardens  all  over 
India,  and  in  most  tropical  countries.  Naturalised  in  North  Australia.  Fl. 
throughout  the  year,  particularly  during  the  rains. 

11.  PAVBTTA,  linn. 

Shrubs  and  small  trees,  glabrous  pubescent  or  tomentose.  Leaves 
opposite,  petiolate,  mostly  membranous.  Stipules  intrapetiolar,  decidu- 
ous, generally  connate  into  a  sheath.  Flowers  in  trichotomous  corymbs, 
white  or  greenish.  Corolla  hypocrateriform ;  tube  slender,  lobes  4-5, 
stamens  inserted  in  the  mouth  of  corolla.  Ovary  2-celled ;  style  long, 
slender,  filiform,  stigma  fusiform  undivided  or  2-dentate ;  ovule  one  in 
each  cell  attached  to  the  dissepiment.  Fruit  a  fleshy  2-seeded  berry,  with 
chartaceous  endocarp.  Testa  membranous,  albumen  corneous,  embryo 
incurved  at  the  back  of  the  seed,  radicle  inferior. 

1.  P.  tomentosa,  Smith;  W.  &  A.  Prodr.  431. — Syn.  Ixora  tomentosa, 
Roxb.  FL  Ind.  i.  386 ;  Wight  Ic.  t.  186.     Vern.  Jui>  Beng. 

A  large  shrub ;  branchlets,  leaves,  and  inflorescence  clothed  with  short 
tomentum.  Leaves  ovate  or  ovate-oblong,  5-8  in.  long,  on  petioles  1  in. 
long ;  main  lateral  nerves  10-15  pair.  Flowers  white,  faintly  fragrant*  in 
broad  spreading  trichotomous  panicles.  Corolla,  before  opening,  1  in. 
long,  lobes  \  in.  long. 

South  India,  Burma,  Bengal ;  common  in  the  outer  Himalayan  ranges  of 
Garhwal  and  Kamaon,  ascending  to  4000  ft.    Fl.  March,  ApriL 

P.  indica,  linn.  ;  W.  &  A  Prodr.  431  (Ixora  Pavetta,  Roxb.  i.  385),  glabrous, 
with  lanceolate  or  oblong-elliptic  leaves  on  short  petioles,  8-10  main  lateral 
nerves,  white  flowers  in  broad  flat-topped  trichotomous  corymbs,  is  a  common 
deciduous  shrub  in  South  India  as  far  north  as  Bombay,  and  probably  on 
the  south  face  of  the  Satpura  range.    Abundant  in  Bengal.    Fl.  April,  May. 
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Plectroma  didyma,  Benth.  &  Hook. — Syn.  Ccmthium  cUdymum,  Gcertn. ; 
Bedd.  FL  Sylv.  1 221  ;  C.  umbeUatum,  Wight  Ic  1 1034  ;  Dalz.  &  Gibe.  Bomb. 
Fl.  113 ;  is  a  beautiful  evergreen  tree  30  ft.  high,  with  dark-green,  oval,  short- 
acuminate  coriaceous  leaves,  and  white  flowers  in  axillary  umbels  on  short 
friuncles.  Corolla-segments  valvate,  tube  hairy  inside  at  the  mouth.  Drupes 
in.  long,  numerous,  on  slender  pedicels,  compressed,  with  two  lateral  furrows, 
almost  didvmous.  South  India,  common  along  the  western  Ghats,  possibly  in 
the  Central  Provinces.  Wood  yellowish,  with  irregular  masses  of  black  wood 
in  the  centre,  close-grained  hard  and  heavy.    Vern.  Arsul,  Bombay. 

12.  COFFEA,  T,inn. 

Shrubs,  mostly  glabrous.  Leaves  opposite,  rarely  in  whorls  of  3. 
Stipules  interpetiolar,  broad,  acuminate,  persistent  Flowers  white, 
sessile  or  on  short  pedicels,  solitary  or  fascicled  in  the  axils  of  leaves. 
Calyx-tube  short,  with  a  short,  truncate  or  dentate  limb.  Corolla  hypo- 
crateriform  or  funnel-shaped ;  lobes  4-5,  oblong,  obtuse,  patent,  contorted 
in  bud.  Stamens  inserted  in  the  mouth  of  the  corolla ;  anthers  sessile,  or 
attached  to  short  filaments  at  the  back  near  the  base.  Ovary  2-celled, 
style  bifid  at  the  top  ;  ovule  one  in  each  cell  attached  to  the  dissepiment. 
Berry  globose  or  oblong,  dry  or  fleshy,  2-seeded,  each  seed  enclosed  in  a 
coriaceous  or  chartaceous  endocarp  (the  husk  of  the  coffee).  Seeds  plano- 
convex, the  inner  side  flat,  with  a  deep  longitudinal  furrow,  filled  up  by 
the  testa  and  a  portion  of  the  endocarp.  Embryo  curved,  at  the  back  and 
near  the  base  of  the  horny  albumen,  cotyledons  foliaceous,  radicle  inferior. 

1.  0.  arabica,  Linn. ;  Eoxb.  FL  Ind.  L  539 ;  Wight  Ic.  t.  53.  Coffee. 
— Vern.  The  bean  Bun,  when  roasted  and  ground  Kahwa. 

A  glabrous  shrub  or  small  tree.  Leaves  5-7  in.  long,  opposite,  oblong, 
acuminate,  narrowed  into  short  petiole ;  main  lateral  nerves  6-10  pair, 
joined  by  intramarginal  veins,  and  slender  parallel  reticulate  veins. 
Flowers  numerous,  in  axillary  fascicles.  Corolla  funnel-shaped,  lobes 
oblong,  as  long  as  tube.  Filaments  £-£  the  length  of  anthers.  Berry 
fleshy,  purple  when  ripe. 

Indigenous  in  Abyssinia,  and  in  Soudan,  where  it  is  said  to  form  large  forests. 
The  use  of  coffee  has  long  been  known  in  Abyssinia,  but  it  is  not  certain  when 
the  shrub  was  first  cultivated.  In  Arabia  it  has  been  cultivated  since  the 
fifteenth  century  ;  there  is,  however,  no  proof  of  its  being  indigenous  in  that 
country.  In  the  sixteenth  century  coffee  became  known  in  Europe,  and  in 
America  its  cultivation  was  commenced  in  1718  by  the  Dutch  in  Surinam. 
Coffee  was  grown  in  Java  in  the  latter  half  of  the  seventeenth  century.  It  is 
said  that  into  India  it  was  first  introduced  (last  century)  by  a  Musalman  saint, 
who  lived  and  died  on  the  summit  of  the  great  mountain  in  the  Shimoga  divi- 
sion of  Mysore,  called  after  him  Baba  Buden,  that  he  brought  the  coffee-tree 
from  Arabia,  and  planted  it  near  his  dwelling,  whence  it  gradually  spread  to 
other  parts  of  the  country  (Bo wring,  Eastern  Experiences,  p.  157).  The  coffee- 
tree  accommodates  itself  readily  to  a  moist  climate,  and  under  the  influence 
of  a  rainfall  of  100  inches  on  the  Ghats  of  Munzerabad,  Coors,  and  Wynad, 
produces  coffee  similar  in  quality  to  that  grown  in  Egypt,  Arabia,  and  other 
countries,  with  a  comparatively  dry  climate.  It  thrives  in  Chota  Nagpur,  on 
the  Chikalda  hills  in  Berar,  and  elsewhere  in  Central  India.    In  the  Dehra 
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Doon  it  grows  freely,  and  produces  fruit  abundantly,  but  requires  to  be  pro- 
tected against  frost  while  young.  It  is  remarkable  that  coffee  and  tea  contain 
the  same  substance,  an  alkaloid  (Coffeine  or  Theine),  to  which  (partly  at  least) 
the  effect  upon  the  nervous  system  of  coffee  and  tea  must  be  attributed.  Tea 
contains  between  1  and  3J  %  °f  this  substance,  and  coffee  between  \  and  1  °/0* 
Coffeine  is  also  found  in  the  Mate"  or  Paraguay  tea,  Ilex  par aguaymsis,  in  the 
RolcLjEorra,  or  Gorra  nuts,  the  seeds  of  a  sterculiaceous  tree,  Cola  acumin- 
ata, R.  Br. ;  Bot.  Mag.  t.  5699,  of  tropical  Africa,  cultivated  in  Brazil  and  the 
West  Indies,  which  form  an  important  article  of  trade,  and  are  chewed  by  the 
negroes  of  West  Africa  and  the  West  Indies  as  a  condiment  It  is  also  con- 
tained in  the  seeds  of  a  sapindaceous  tree  (PavMvnia  sorbUiSy  Mart.)  in  Brazil, 
which  are  powdered  and  made  into  a  paste,  called  guarana  bread  ;  used  to  make 
a  refreshing  drink. 

Coffea  bengalcnm,  Roxb.  Fl.  Ind.  i  640 ;  Bot.  Mag.  t  4917  ;  Kathrjahi, 
Eamaon  ;  is  a  small  shrub  with  large  snow-white  flowers,  solitary  or  in  pairs, 
and  ovate,  long-acuminate  leaves.  Eastern  Bengal,  Sikkim,  and  the  outer  hills 
of  Eamaon.    FL  Feb.-March. 

13.  MOEINDA,  linn. 

Shrubs  or  trees,  leaves  opposite,  rarely  in  whorls  of  three,  generally 
membranous.  Stipules  interpetiolar,  or  connate  into  a  sheath.  Flowers 
white,  sessile  on  a  globose  receptacle,  forming  globose  or  ovoid  flower- 
heads,  with  the  calyx-tubes  often  connate.  Calyx-limb  truncate  or  ob- 
scurely dentate,  persistent.  Corolla  funnel-shaped,  or  hypocrateriform  ; 
lobes  coriaceous,  5,  rarely  4  or  6-7,  valvate  in  bud.  Stamens  inserted  in 
the  mouth  of  corolla  ;  filaments  short,  anthers  attached  by  the  middle  of 
the  back.  Ovary  4-celled,  1  ovule  in  each  cell,  attached  to  the  dissepi- 
ment below  the  middle  (normally  2-celled,  but  the  2  cells  are  converted 
into  4  by  the  introverted  carpellary  leaves  being  so  produced  laterally,  as 
to  reach  the  walls  of  the  ovary — Thwaites) ;  style  with  2  stigmatic  lobes, 
rarely  entire.  Drupes  of  each  flower-head  distinct  or  united  in  a  com- 
pound succulent  berry,  including  a  number  of  hard  1-seeded  pyrenes, 
usually  2-4  proceeding  from  each  flower. 

1.  M.  exserta,  Roxb.  FL  Ind.  i.  545 ;  W.  &  A.  Prodr.  419.— Sans. 
Achyuta.  Vera.  Al,  Ach,  ack.  Local  Allen,  Attadi,  Panch  Mehals  ; 
Ainshi,  North  Konkan. 

A  moderate-sized  tree,  glabrous  or  pubescent.  Leaves  opposite,  narrowed 
into  short  marginate  petioles,  ovate  or  elliptic-oblong,  4-5  in.  long,  main 
lateral  nerves  8-10  pair.  Stipules  triangular  or  ovate.  Peduncles  mostly 
solitary,  leaf  opposed  by  the  abortion  of  the  axillary  leaf,  1  in.  long  or 
longer.  Corolla-tube  |  in.  long.  Stamens  exserted.  Style  bifid.  Drupes 
concrete  into  a  fleshy  syncarpium,  irregularly  ovoid  or  globose,  J-1J  in. 
long. 

Indigenous  in  many  parts  of  India,  in  Bengal,  Burma,  the  Peninsula,  the 
Panch  Mehals.  A  fast-growing  tree  30-40  ft.  high,  with  a  deeply-cracked  spongy 
bark  of  greyish  yellow  colour.  Fl.  March-June.  Blossoms  and  bears  seed  at 
a  very  early  age.  Wood  bright  yellow,  darkening  into  yellowish  brown;  made 
into  plates  and  dishes.  The  bark  of  the  root  is  used  for  dyeing  red  and  yellow. 
Skinner  gives  the  weight  of  the  wood  of  M.  citrifolia  at  30  lb.  What  he  enters 
under  M.  txserta  from  Burma  is  a  Bandia,  possibly  R.  ultginosa. 
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Roxb.  Fl.  Ind.  i.  541-546,  describes  4  species  closely  allied  to  this,  which  are 
important,  as  the  root  of  all  is  used  for  dyeing.  1.  M.  citrifoUa,  Linn.,  from 
Pegu,  with  glabrous,  lucid  leaves.  2.  M.  tinctoria,  Roxb.,  cultivated  throughout 
India,  with  glabrous,  but  not  lucid  leaves.  3.  M.  bracteata,  Roxb.;  Wight  111. 
t.  126,  from  Ganjam,  glabrous,  flower-heads  supported  by  a  few  linear-lanceolate 
bracts,  adnate  to  the  calyx-tubes  of  outer  flowers,  4.  M, .  multiflora,  from  Nag- 
pore  and  Berar,  downy,  peduncles  often  opposite,  axillary,  the  end  of  the  branch 
forming  a  short  panicle.  These  4  species  have  the  anthers  not  exserted,  the 
stipules  are  interpetiolar,  free,  or  only  connate  at  the  base,  not  sheathing.  I 
am  inclined,  however,  to  think  that  the  wild  and  cultivated  plant  cannot  be 
specifically  distinguished,  and  that  it  will  be  more  convenient  to  consider  the  5 
species  described  by  Roxburgh  as  one,  which  would  then  be  called  M.  ctirifo- 
Ita,  Linn.  Beddome,  Fl.  Sylv.  t.  220,  unites  M,  ctirifolia  and  tinctoria,  and 
Thwaites,  Enum.  PL  OeyL  145,  points  out  that  the  presence  of  bracts  and  the 
exserted  anthers  are  variable  characters.  M.  citrifoUa,  Linn.,  is  found  in  Java 
and  other  islands  of  the  Indian  Archipelago,  in  Queensland,  on  the  Sandwich, 
and  other  islands  of  the  Pacific.  When  the  dch  is  cultivated,  it  is  generally 
raised  from  seed,  and  dug  up  when  a  few  years  old,  unless  trees  are  wanted  to 
produce  seed.    A  full  account  of  its  cultivation  in  As.  Researches,  iv.  35  (1799). 

Entirely  distinct  from  this  sp.  are  Morinda  angvMifolia,  Roxb.  L  c  549  ; 
Cor.  PL  t.  237,  from  Bengal,  Burma  (cultivated  in  Toungyas  as  a  dye),  and  Sin- 
gapore, distinct  drupes,  and  M.  umbeUata,  Linn. — Syn.  M.  scanaem,  Roxb.  L 
c.  548,  a  diffuse  or  climbing  shrub  common  in  Southern  and  Eastern  India,  with 
4-8  umbellate  terminal  peduncles. 

14.  HAMILTONIA,  Roxb. 

Shrubs  with  opposite,  petiolate,  ovate-lanceolate  penniveined  leaves, 
and  short,  intrapetiolar,  broad,  acute,  persistent  stipules.  Flowers  fascicu- 
late, in  large  trichotomous  panicles.  Calyx-tube  ovoid,  limb  5-cleft,  seg- 
ments subulate,  persistent.  Corolla  funnel-shaped ;  tube  long,  lobes  5, 
valvate.  Stamens  inserted  in  the  mouth  of  the  corolla,  anthers  attached 
by  the  back  to  short,  subulate  filaments.  Ovary  5-celled,  with  5  furrows, 
the  dissepiments  disappearing  afterwards.  Capsule  1 -celled,  5-seeded, 
opening  at  the  apex  into  5  valves.  Seeds  triquetrous,  testa  of  2  layers, 
the  outer  reticulate.  Cotyledons  foliaceous,  cordate,  induplicate,  radicle 
inferior. 

1.  H.  suaveolens,  Roxb.  FL  Ind.  i.  554. — Syn.  H.  pi'opinqua.  Due. 
in  Jacq.  Voy.  Bot.  t  91  ;  Bpermadictyon  suaveolens,  Roxb.  Cor.  PL  t. 
236)  &  azwreum,  WalL  Bot  Reg.  t  1235.  Vern.  Musked,  kantitiu, 
fisauni,  Chenab ;  Niggi,  tulenni  plivl,  gohinla,  Ravi  ;  Kanera,  puddri, 
Bias ;  Phillu,  Sutlej  ;  Iogia  padera,  Kamaon. 

A  shrub,  with  divaricate,  more  or  less  herbaceous  branches.  Leaves 
elliptic-oblong,  6-9  in.  long  on  short  petioles,  glabrous  or  pubescent,  firm, 
hard  and  rough,  main  lateral  nerves  10-16  pair,  arcuate,  anastomosing 
with  intermediate  more  slender  nerves.  Branches  of  panicle  pubescent. 
Flowers  sessile  or  shortly  pedicellate,  in  compact  fascicles,  with  subulate 
bracts,  white  or  blue,  fragrant,  calyx-segments  linear  or  subulate,  longer 
than  ovary,  clothed  all  over  with  long  hairs,  and  often  in  addition  with  a 
few  distant  filiform  gland-tipped  teeth,  or  hairless,  with  glandular  teeth, 
or  clothed  with  short  pubescence  only.    Corolla-tube  £  in.  long,  pubee- 
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cent  outside,  anthers  more  or  less  exserted,  stigma  included  or  ex 
sorted. 

A  common  but  somewhat  variable  shrub,  on  rocky  dry  hills,  generally  only 
a  few  feet  high,  but  attaining  in  places  8-12  ft.  It  is  known  from  Behar,  the 
Aravalli  hills  (Mairwara),  and  Mount  Aboo,  the  Salt  range  in  the  Panjab,  and 
the  Himalaya  from  the  Indus  to  Nepal,  ascending  to  5000  ft.  FL  Oct-Dec. 
Wood  small,  but  in  Chamba  said  to  be  used  for  making  gunpowder-charcoaL 
H.  mvsorensis,  W.  &  A.  Prodr.  423,  from  Mysore  and  Western  India,  fl.  white, 
Jan.-March,  is  closely  allied,  if  not  the  same  species ;  the  glandular-tipped  teeth 
of  calyx-segments,  which  are  supposed  to  be  its  specific  character,  are  found 
equally  in  specimens  from  Behar,  North-West  India,  and  Mairwara,  Graham, 
Bomb.  Cat.  91,  asks  whether  they  are  identical,  and  adds  they  look  much  like 
each  other.  I  am  inclined  to  think  that  farther  researches  on  the  spot  will  show 
that  they  are  not  specifically  distinct. 

Leptodermis  lanceolate.  Wall. ;  Jacquem.  Voy.  Bot.  t.  90. — Vern.  Padera, 
Kamaon  ;  is  a  small  shrub  with  white  sessile  flowers  in  bracteate  heads,  forming 
large  terminal  panicles.  Each  flower  is  enclosed  in  a  tubular  2-toothed  and  2- 
nerved  membranous  involucre,  composed  of  2  connate  cuspidate  bracts,  the  cap- 
sule is  cylindrical,  6-valved,  the  valves  terminate  in  ovate,  persistent  ciliate 
calyx-lobes,  and  separate  from  5  central  fibrous,  reticulate  1 -seeded  bags.  North- 
West  Himalaya  5000-10,500  ft ;  fl.  June- Aug.    Leaves  fetid  when  bruised. 

Order  XLVI   ERICACEJE. 

Shrubs,  small  trees  or  rarely  wiry  herbs.  Leaves  usually  alternate, 
simple,  exstipulate.  Calyx  more  or  less  deeply  divided  into  4  or  5  teeth 
or  lobes,  tube  adnate  to  the  ovary  (Vaceiniece)  or  quite  free  (Eridnem). 
Corolla  hypogynous  or  epigynous,  the  tube  ovoid,  globose,  tubular,  or 
campanulate.  Stamens  generally  double  the  number  of  corollarlobes,  hy- 
pogynous  or  epigynous.  Anthers  2-celled,  opening  at  the  top  by  2  pores 
or  oblong  slits,  or  rarely  longitudinally.  Ovary  inferior  or  superior,  usually 
4-5-  oo  -  celled,  with  many  ovules  in  each  cell,  on  axile  placentas.  Style 
slender ;  stigma  entire  or  minutely  lobed.  Seeds  very  small,  with  a  fleshy 
albumen  ;  embryo  straight,  often  minute. — Royle  I1L  255  ( Vacciniece), 
257;  Wight  111.  ii.  116,119. 

This  Order  comprises  two  sub-Orders  :  1.  VaccmiecB,  with  inferior  ovary, 
containing  the  Bilberry  (  Vaccinium  MyrtilluB,  Linn.)  of  Europe,  and  numerous 
species  of  the  same  genus  on  the  mountains  of  Southern  and  Eastern  India. 
2.  ErkinecBj  with  superior  ovary,  comprising  the  numerous  heaths  of  Europe 
and  South  Africa,  and  to  which  sub-Order  belong  the  two  genera  which  find  a 
place  in  this  Flora, 

Capsule  globose,  5-celled,  dehiscing  loculicidally      .        .        .1.  Andromeda. 
Capsule  cylindrical  or  conical,  6-1 8 -celled,  dehiscing  septicidally    2.  Rhododendron. 

1.  AKDBOMEDA,  Linn. 

Shrubs  or  trees  with  alternate,  petiolate  leaves.  Calyx  without  bract- 
lets.  Sepals  5,  wholly  or  partially  distinct,  valvate  in  the  bud.  Corolla 
5-toothed.  Stamens  10 ;  anthers  fixed  near  the  middle,  the  cells  opening 
by  a  terminal  pore.  Capsule  globose,  5-celled,  5-valved,  dehiscing  loculi- 
cidally, dissepiments  remaining  on  the  valves.     Seeds  numerous,  minute, 
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linear,  on  thick  placentas  projecting  from  the  summit  or  the  middle  of  the 
axis. 

1.  A.  ovalifolia,  Wall. ;  Wight  Ic.  t.  1199.— Syn.  Pieris  ovalifolia, 
Don.  Vern.  Ayatta,  eilan,  ellan,  ettal,  arur,  rattankdt,  Pb. ;  JSydr9  aydr, 
N.W.P. ;  Anjir,  angidr,  Nepal. 

A  glabrous  shrub  or  small  tree.  Leaves  coriaceous,  entire,  3-6  in. 
long,  ovate  or  elliptic-oblong,  acute  or  shortly  acuminate,  penniveined,  on 
short  petioles.  Flowers  white  to  bluish,  flesh-coloured  sometimes,  in  uni- 
lateral, bracteate  racemes ;  bracts  lanceolate,  deciduous.  Corolla  tubular, 
slightly  constricted  at  the  mouth.  Filaments  subulate  from  a  thickened 
base,  ciliate,  included,  but  nearly  "as  long  as  corolla-tube,  with  two  spread- 
ing ciliate  filiform  appendices  at  the  apex;  anthers  awnless,  oblong. 
Sutures  of  the  capsule  with  a  linear  ridge,  which  pulls  away  separately 
when  the  capsule  opens. 

Common  in  the  outer  Himalaya  from  the  Indus  to  Assam,  usually  between 
4000  and  8000  ft.,  at  times  ascending  to  10,000,  and  descending  as  low  as  2000 
ft  Kasia  hills,  Burma,  and  Japan.  In  oak  and  pine  forests,  and  often  asso- 
ciated with  Rhododendron  arboreum.  Leafless  for  some  time  in  winter,  new 
foliage  Feb.  FL  April-June ;  capsules  ripen  July-Sept  Growth  slow,  34 
rings  per  inch.  Bark  rough,  with  numerous  narrow,  deep,  close-set  cracks,  tail- 
ing off  into  each  other.  Inner  bark  fibrous.  Wood  lipht  reddish-brown,  com- 
pact, firm,  not  durable,  used  only  as  fuel  and  for  making  charcoaL  Buds  and 
young  leaves  are  poisonous  to  goats  ;*  the  young  leaves  are  used  to  kill  insects, 
an  infusion  and  the  juice  of  the  leaves  are  applied  externally  in  skin  diseases. 

A.  formosa,  WalL;  Wight  Ic.  t.  1200.— Syn.  Pieris  formosa,  Don. ;  is  an 
evergreen  tree  with  lanceolate  serrulate  leaves,  racemes  in  large  terminal  pani- 
cles. Bhutan,  Sikkim  (7000-10,000  ft),  Nepal,  and  (doubtfully,  Madden)  in 
Eastern  Kamaon  at  7000  ft 

2.  RHODODENDRON,  Linn. 

Shrubs  or  trees,  with  evergreen,  entire,  alternate  leaves  and  large  showy 
flowers  usually  in  compact  terminal  clusters  or  umbelliform  corymbs,  from 
large  buds  with  scaly  bracts.  Calyx  free,  entire,  5-lobed  or  5-parted,  or 
obsolete.  Corolla  campanulate  or  infundibuliform,  5-12-lobed,  sometimes 
slightly  irregular.  Stamens  10-20,  commonly  declinate,  as  well  as  the 
style ;  anthers  short,  opening  by  terminal  pores,  awnless.  Ovary  supe- 
rior. Capsule  cylindrical  or  conical,  5-18-celled  and  -valved,  dehiscing 
septicidally.  Seeds  numerous,  scale-like.  Placentae  projecting  from  the 
axis,  either  2  in  each  cell  (the  inflected  and  distinct  edges  of  the  carpellary 
leaves),  bearing  seeds  on  the  outside  only,  or  one  placenta  in  each  cell 
bearing  seeds  on  both  sides. 

Flowers  in  terminal  corymbs  ;  calyx  small,  flsttish. 

Flowers  on  short  pedicels;  capsules  10-celled,  10-valved      .   1.  R.  arboreum. 

Flowers  on  slender  pedicels  }-l  in.  long ;  capsules  6-6-celled  2.  R.  campamUatum. 
Flowers  in  terminal  corymbs ;  calyx  den  to  the  base ;  lobes 

foliaceous,  membranous 8.  JR.  AtUhopogon. 

Flowers  solitary ;  calyx  foliaceoos 4.  R.  lepidotwm. 


*  See  Cleghorn  in  Journ.  Agr.  Hort  Soc  of  India,  xir.  260  (1867). 
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1.  R.  arboreum,  Sm. — Tree  Rhododendron.  Vern.  Ardawal,  Jhelam ; 
MandcU,  Chenab ;  Chiu,  dru,  Eavi  ;  Brdsy  broa,  burans,  burunsh,  Bias  to 
Sardah ;  Bhorans,  guras9  Nepal 

A  small  tree;  leaves  crowded  at  the  ends  of  branches,  coriaceous, 
elliptic-oblong,  acute  at  both  ends,  rarely  obtuse,  4-6  in.  long,  glabrous, 
shining  above,  with  a  dense  silvery  film  of  small  scales  beneath ;  main 
lateral  nerves  15-25  on  either  side  of  midrib,  prominent  beneath,  de- 
pressed on  the  upper  surface.  Flowers  commonly  crimson-scarlet,  occa- 
sionally white  pink  or  rose-coloured,  or  marked  with  purple  or  yellowish 
spots,  1-2  in.  long,  on  short  peduncles  in  sessile,  dense,  many-flowered 
terminal  corymbs ;  buds  subglobose,  covered  with  broad  tomentose  scales. 
Calyx  small,  flat,  persistent,  with  5  spreading  unequal  teeth.  Corolla 
between  turbinate  and  campanulate,  with  5  unequal  lobes.  Stamens 
alternately  longer.  Capsules  on  thick,  hirsute  peduncles,  £-£  in.  long, 
cylindrical,  about  1  in.  long,  curved,  10-grooved,  10-celled.  Seeds  minute, 
on  bipartite  placentae. 

Hills  trans-Indus.  Common  on  the  outer  ranges  of  the  Himalaya  from  the 
Indus  to  Bhutan,  between  3000  and  8500  ft.,  ascending  at  times  to  11,000.  Does 
not  extend  into  the  arid  parts.  Often  associated  with  Querela  incana  and 
Andromeda.  Never  leafless,  the  foliage  is  renewed  gradually.  ^  Time  of  flower- 
ing varies,  the  usual  period  is  March-May ;  has  been  seen  in  flower  during 
winter,  with  snow  on  the  ground.  Again  at  times  the  blossoms  do  not  come 
out  until  June  or  July  (Simla,  1849, 1867).  Growth  slow,  14  rings  per  inch. 
Hardy  at  Eew  in  sheltered  places. 

Attains  30-40  ft,  with  a  snort,  often  gnarled,  not  straight  trunk,  7-8  ft  girth, 
specimens  of  15-17  ft.  have  been  measured,  but  these  large  stems  are  always 
hollow.  Bark  1  in.  thick,  chestnut  brown,  corky,  rimose,  wrinkled.  Wood 
light  or  dark  brown,  close-grained  and  hard,  but  not  strong ;  employed  for 
building,  made  into  dishes,  and  used  for  fuel  and  charcoal.  Annual  rings  very 
clear  and  distinct  Flower-buds  and  young  leaves  believed  to  be  poisonous  to 
cattle.  The  flowers  are  eaten,  and  made  into  a  pleasant  subacid  ielly ;  they  are 
at  times  intoxicating.  They  are  offered  in  temples,  and  are  applied  for  headaches. 

R.  nilagiricum,  Zenker.— Syn.  R.  arboreum,  Wight  Ic.  t.  1201 ;  Bedd.  Fl. 
Sylv.  t  228  ;  on  the  Nilgiris,  Pulneys,  and  Anamallays  ;  is  closely  allied,  and 
perhaps  not  specifically  distinct.  It  has  shorter  and  generally  broader  leaves, 
with  a  rusty  nlm  beneath,  and  a  broadly  tubular  or  campanulate  corolla-tube, 
with  a  spreading,  nearly  flat  limb.  At  high  elevations  in  the  N.W.  Himalaya 
R.  arboreum  is  said  to  have  a  rusty,  not  silvery,  film  beneath. 

2.  E.  campanulatum,  Don ;  Bot.  Mag.  t.  3759. — Vern.  Gaggar,  yurmi, 
Kashmir ;  Sarngar9  ehinwala,  Ravi ;  Shargar,  Bias ;  Simrung,  Sutiej. 

A  shrub ;  leaves  crowded  at  the  ends  of  branches,  coriaceous,  elliptic 
or  elliptic-oblong,  3-5  in.  long,  smooth,  shining  above,  with  a  dense  buff- 
coloured  film  beneath ;  midrib  prominent,  main  lateral  nerves  indistinct. 
Flowers  whitish  pink  or  lilac,  1-1 J  in.  long,  on  slender  peduncles  |-1 
in.  long,  in  sessile  terminal  corymbs.  Buds  subglobose,  covered  with 
glabrous  or  pubescent  scales.  Calyx  small,  flat,  persistent.  Corolla 
campanulate.  Capsules  cylindrical,  about  1  in.  long,  curved,  5-6-celled, 
5-6-valved. 
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Himalaya  9500-14,000  ft.,  found  in  the  inner  more  arid  tracts  (e.g.,  Kuna- 
war),  as  well  as  on  elevated  points  of  the  outer  ranges  (Chur,  Kedar  Kanta). 
From  the  Indus  to  Nepal.  R.  Wallichii,  Hook.  fiL  ;  Rhod.  Sikk.  t  v. ;  Bot 
Mag.  t  4928  ;  from  Sikkim,  11,000-13,000  ft.;  is  believed  to  be  a  variety  of  this 
species.  Fl.  May-July.  The  leaves  (Tamdku,  hidds,  patti  Kasmlri)  are  Drought 
to  the  plains  and  used  as  snufi\    Wood  close-grained.    Hardy  in  England. 

3.  E.  Anthopogon,  Don ;  Royle  HI.  t.  64. — Syn.  Osmothamnw  fra* 
gram,  DC.  Vern.  Nichni,  rattankdt,  nera,  Jhelam;  Tazak-teun,  Kashmir; 
Kdi  zabdn,  morua,  taEsa,  Ravi ;  TaEsri,  Bias. 

A  small  alpine  shrub,  with  a  heavy  aromatic  odour,  young  parts  with 
glandular  hairs  andf  rust-coloured  scales.  Leaves  approximate  at  ends  of 
branchlets,  1-1 J  in.  long,  elliptic  or  elliptic-oblong,  shining  above,  fer- 
ruginous beneath,  edge  recurved.  Flowers  on  short  pedicels  in  short 
terminal  corymbs.  Calyx-lobes  oblong,  obtuse,  membranous,  ciliate. 
Corolla  hypocrateriform,  with  a  long  slender  tube,  and  a  plain  patent 
limb.  Capsule  surrounded  by  the  persistent  calyx,  5-celled,  5-valved. 
Style  short,  erect,  clavate. 

Himalaya,  Kashmir  to  Sikkim,  generally  above  the  forest  limit,  between  11,000 
and  16,000  ft  Chur,  Kedar  Kanta,  Kunawar.  "  Nothing  exceeds  the  beauty 
of  its  flowers,  whether  we  consider  the  texture  of  the  corolla,  exquisitely  tender, 
translucent,  or  the  rich  blush  of  the  first  opening  blossoms,  which  insensibly 
passes  into  snowy  white,  then  faintly  tinged  with  sulphur,  all  colours  seen  on 
one  and  the  same  plant"— Hook.  Rhod.  Sikk.  p.  7.  FL  June-July.  Hardy  at 
Kew  in  sheltered  places. 

4.  B.  lepidotum,  Wall ;  Royle  HL  t.  64. — Vern.  Names  of  preceding. 

A  small  alpine  shrub,  aromatic,  young  parts  with  silvery  or  rust-coloured 
scales.  Leaves  approximate  at  ends  of  branchlets,  f-1  in.  long,  oblong  or 
obovate-oblong,  acute,  the  under  side  with  a  silvery  or  brownish  film,  edge 
recurved.  Flowers  varying  from  red  to  dingy  yellow,  solitary  or  2-3 
together,  on  pedicels  1-f  in.  long.  Calyx-lobes  oval,  obtuse,  not  ciliated. 
Corolla  with  a  broad  snort  tube  and  a  patent  concave  limb.  Style  short, 
thick,  recurved.     Capsule  5-celled,  5-valved. 

Himalaya,  Kashmir  to  Sikkim,  between  10,000  and  16,000  ft  Lahaul,  Hattu, 
Kunawar,  &c.  The  leaves  of  this  and  the  preceding  species  (talitfar,  Pb.)  are 
used  as  stimulants  in  native  medicine. 

Ordbb  XLVTL  MTRSINEJE. 

Trees  or  shrubs,  with  alternate,  simple,  entire  or  toothed  leaves,  with- 
out stipules.  Flowers  small,  usually  pentamerous  or  tetramerous,  in 
axillary  clusters  racemes  or  panicles,  rarely  in  terminal  panicles.  .  Calyx 
free  er  rarely  adhering  to  the  ovary.  Corolla  regular,  gamopetalous  and 
polypetalous,  rarely  wanting.  Stamens  epipetalous,  as  many  as  petals  or 
divisions  of  the  corolla,  and  opposite  to  them.  Ovary  1 -celled,  ovules 
numerous  or  few,  attached  to  a  free  central  placenta/which  is  often  thick 
and  globular.    Fruit  an  indehiscent  berry  or  drupe,  rarely  splitting  length- 
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wise  on  one  side.      Seeds  with  few  exceptions  albuminous,  often  with 
more  than  one  embryo.— Koyle  III  264 ;  Wight  I1L  ii  137. 

Calyx-tube  adnate  to  the  ovary 1.  ALbsa. 

Calyx  free ;  petals  free  to  the  case %  Exbblia. 

Calyx  free  ;  petals  united  in  a  short  tube,  with  a  deeply-lobed  limb. 
Corolla  without  appendages  ;  anthers  longer  than  short  filaments. 

Flowers  in  dense  axillary  clusters 8.  Myrsinb. 

Flowers  umbellate,  corymbose,  or  paniculate  .        .        .        .4.  Ardisia. 
Corolla  with  appendages ;  filaments  long  ;  flowers  in  axillary 

clusters 5.  Rkptonia. 

1.  MiESA,  Forskal. 

Flowers  in  simple  or  compound  racemes  with  small  bracts  and  two 
bracteoles  under  each  flower.  Calyx-tube  adherent,  limb  5-lobed,  corolla 
5-lobed.  Stamens  5,  filaments  slender,  anthers  short  Ovary  inferior  or 
half-superior.  Ovules  numerous,  more  or  less  embedded  in  a  fleshy  pla- 
centa. Style  short.  Berry  crowned  by  the  persistent  calyx-lobes,  many- 
seeded. 

Glabrous,  racemes  much  longer  than  petiole     .        .        .     1.  M,  indica. 
Pubescent,  racemes  as  long  as  petiole       .        .        .        .     2.  M,  arge?Uea, 

1.  M.  indica,  A.  DC;  Wight  Ic.  t.  1206.— Syn.  Bceobotrys indica, 
Boxb.  EL  Ind.  i.  557.     Vern.  Kates,  Kamaon ;  Atki9  Bomb. 

A  large  shrub,  sometimes  with  a  tendency  to  climb ;  glabrous,  inflor- 
escence only  slightly  pubescent  Leaves  elliptic-oblong  ovate-oblong  or 
lanceolate,  3-6  in.  long,  on  petiole  J-in.  long,  membranous,  dentate,  with 
large  distant  teeth,  edge  revolute.  Flowers  white,  mostly  unisexual,  on 
slender  pedicels,  as  long  as  flowers,  in  compound,  nearly  sessile,  axillary 
racemes,  the  racemes  of  male  flowers  1-2  in.  long,  longer  than  those  of  the 
female  flowers ;  bracts  shorter  than  pedicel  Calyx-lobes  obtuse,  slightly 
ciliate  or  pubescent.  Anthers  broad,  nearly  rotundate.  Berry  globose, 
white,  tV  in*  across.  This  and  other  species  of  Meesa  are  liable  to  a  pecu- 
liar monstrosity,  the  flowers  being  replaced  by  dense  spikelets  of  closely 
imbricated  bracts,  which  transform  the  racemes  into  dense  sterile  panicles. 

A  common  shrub  in  South  India,  Burma,  and  Bengal  In  the  sub-Himalayan 
tract  west  to  the  Ganges,  ascending  to  5000  ft.  Also  in  Ceylon,  China,  the 
Indian  Archipelago.  The  specimens  from  N.W.  India  certainly  belong  to  M. 
indica  ;  whether  M.  montana,  A  DC,  is  a  distinct  species.  I  do  not  venture  to 
decide.  FL  at  different  times,  chiefly  April-Oct ;  the  berries  ripen  in  the 
course  of  three  months,  and  are  eaten  in  Nepal.  In  Canara  the  leaves  are  used 
to  poison  fish. 

2.  M.  argentea,  WalL  FL  Ind.,  ed  Carey,  ii  233.— Vein.  Phusera, 
gogsa,  KW.P. 

A  large  shrub,  6-8  ft  high;  branches  subecandent,  clothed  with  soft 
and  dense  pubescence.  Leaves  elliptic,  6-10  in.  long,  dentate  with  sharp 
teeth,  slightly  pubescent  above,  white  or  grey-tomentose  beneath,  acu- 
minate, on  petiole  1  in.  long.  Flowers  white,  on  short  pedicels,  in  short 
compact  axillary  racemes  as  long  as  petiole,  with  a  few  short  branches 
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at  the  base.    Berry  round,  smooth,  white,  size  of  a  peppercorn.    Seeds 
numerous,  minute,  immersed  in  the  surface  of  the  fleshy  globular  placenta. 

Outer  Himalayan  ranges,  Kamaon  and  Nepal  4000-6000  ft  FL  April-May. 
Fruit  July,  is  eaten. 

2.  EMBELIA,  Burm. 

Shrubs  or  woody  climbers.  Flowers  small,  in  simple  or  branched 
slender  racemes,  either  axillary  or  forming  a  terminal  panicle.  Calyx 
free,  deeply  5-lobed.  Petals  5,  rarely  4,  distinct,  spreading.  Stamens 
as  many,  inserted  at  the  base  of  and  not  exceeding  the  petals ;  filaments 
filiform,  anthers  short.  Ovary  superior ;  style  short ;  ovules  few,  embed- 
ded in  a  globular  fleshy  placenta.     Fruit  a  dry  1 -seeded  berry. 

Flowers  in  large  terminal  panicles;  main  lateral  nerves  of  leaves 

numerous,  indistinct 1.  E.  Eibet. 

Flowers  in  axillary  racemes ;  main  lateral  nerves  6-10  pair,  promi- 
nent     2.  B.  robusta. 

1.  E.  Bibes,  Burm.;  Roxb.  FL  Ind.  i  586. — Syn.  E.  glandulifera ; 
Wight  Ic.  t.  1207.     Vern.  Karkannie,  Bomb. ;  Baberung,  Silhet. 

A  large  climbing  shrub ;  glabrous,  only  branches  of  inflorescence  densely 
pubescent.  Leaves  2-3  in.  long,  coriaceous,  entire,  shining  above,  paler 
beneath,  elliptic  -  oblong,  acuminate,  narrowed  into  a  short  marginate 
petiole  ;  main  lateral  nerves  numerous,  parallel,  not  prominent ;  glands 
along  midrib,  petiole  or  edge  of  the  leaf  near  base,  or  wanting.  Flowers 
polygamous,  small,  pubescent,  of  a  greenish-yellow  colour,  on  pubescent 
pedicels  longer  than  calyx,  in  slender  racemes,  forming  large  terminal 
panicles.  Bracts  shorter  than  pedicels.  Calyx-lobes  acute.  Petals  elliptic, 
acute.  Stamens  on  short  filaments,  included.  Berry  the  size  of  a  pepper- 
corn, black,  succulent,  wrinkled  when  dry;  seed  solitary,  globose,  aro- 
matic and  somewhat  pungent 

Common  in  South  India,  Ceylon,  Burma,  Bengal,  and  will  probably  be  found 
in  the  Satpura  range.  Also  in  China  and  the  Indian  Archipelago.  In  Silhet 
the  berries  are  collected  and  used  to  adulterate  black  pepper  (Roxb.)  The 
berries,  sold  under  the  name  of  Bcbrang,  Babarang,  Waixoarang  m  the  bazaars 
of  India  as  an  anthelmintic,  are  the  fruit  of  this  species. 

2.  E.  robusta,  Roxb.  FL  Ind.  i  587.  —  Syn.  E.  Tqferiam  cottam, 
Wight  Ic.  t.  1209 ;  E.  Basaal,  Don.  Vern.  Amti,  Ambat,  Barbatti, 
Byebering,  Bomb. ;  Bebrang,  Oudh. 

A  large,  spreading  and  scrambling  shrub  or  small  tree,  very  variable  in 
appearance.  Branchlets,  petioles,  under  side  of  leaves,  and  racemes  more 
or  less  rough  with  rust-coloured  pubescence,  sometimes  glabrous.  Leaves 
2-4  in.  long,  membranous,  entire,  elliptic,  short-acuminate ;  petioles  short, 
terete,  or  channeled,  but  not  marginate;  main  lateral  nerves  promi- 
nent, 6-12  on  either  side  of  midrib,  with  shorter  intermediate  ones, 
anastomosing  by  intramarginal  veins.  Flowers  dioicous  or  polygamous, 
greenish  white,  glandular-pubescent,  on  pedicels  longer  than  calyx,  in 
axillary  racemes  varying  in  length,  those  of  the  male  flowers  longer,  but 
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not  generally  exceeding  the  length  of  leaf.  Bracts  subulate,  shorter  than 
pedicels.  Petals  oblong,  reflexed.  .Stamens  in  male  flowers  long-exserted. 
Berry  dry,  spherical,  nearly  J  in.  diam.,  generally  with  more  or  less  dis- 
tinct longitudinal  ribs. 

Common  in  western  India,  Bengal,  Behar,  and  the  sub-Himalayan  tract  as  far 
as  the  Jumna.  Trunk  short,  erect,  branchlets  covered  with  numerous  callous 
dots,  round  or  linear.    Fruit  ripens  Oct-March. 

E.  v&losa,  WalL,  Behar,  leaves  soft  villous  underneath,  flower-racemes  long, 
slender,  4-6  in.  long,  is  closely  allied  to  this,  if  specifically  distinct. 

3.  MYBSUTE,  Linn. 

Shrubs  or  small  trees,  with  coriaceous  leaves.  Flowers  small,  on  short 
pedicels,  in  dense  clusters,  usually  from  the  axils  of  fallen  leaves.  Calyx 
4-  or  5-lobed.  Corolla  deeply  4-  or  5-lobed.  Stamens  as  many ;  anthers 
erect,  ovate  or  lanceolate,  on  very  short  filaments.  Ovary  free,  style 
short 

Small  trees,  wholly  glabrous ;  fruit  clustered. 

Leaves  serrate  ;  main  lateral  nerves  few  .        .        .  .  1.  M.  semiserrata. 

Leaves  entire ;  main  lateral  nerves  numerous,  indistinct  •  2.  M.  capitellcUa. 

A  shrub,  branchlets  pubescent ;  fruit  solitary    .        .        .  .  8.  M.  africcma. 

1.  M.  semiserrata,  WalL  ;  FL  Ind.  ed.  Carey,  ii.  293  ;  Tent.  FL  Nep. 
t  24. — Vern.  Parwana,  kungkung9  gogsa,  bamora,  gaunta,  N.W.P. ;  Bilsi, 
bereri,  kalikatha^  Nepal  (M.  acuminata;  Vern.  Chupra,  Kamaon, 
Madden  Journ.  As.  Soc.  xvii.  i.  368,  is  probably  the  same  species). 

A  small  or  middle-sized  tree,  glabrous,  with  resinous  leaf-buds.  Leaves 
coriaceous,  lanceolate,  3-5  in.  long,  narrowed  into  a  short  petiole,  entire 
or  sharply  serrate  from  the  middle  to  the  apex,  sprinkled  with  numerous 
resinous  pellucid  dots,  edge  revolute,  midrib  prominent  beneath;  main 
lateral  nerves  anastomosing  by  prominent  reticulate  and  intramarginal 
veins.  Flowers  small,  scentless,  tetrandrous  or  pentandrous,  polygamous, 
white,  with  a  light  pink  tinge,  on  short  pedicels  in  numerous  axillary 
rounded  fascicles,  with  small,  ovate  deciduous  brownish  scales  at  the  base. 
Calyx  persistent  Corolla-tube  very  short,  lobes  more  than  twice  the 
length  of  calyx,  oblong,  recurved.  All  parts  of  the  flower  with  resinous 
dots.  Anthers  ovate  exserted.  Ovules  3-4,  semi-immersed  in  a  horizontal 
line  round  the  globose  fleshy  free  placenta.  Style  short,  with  a  fleshy 
stigma,  expanding  from  a  tubular  base  into  a  large  unilateral,  3-lobed 
fimbriated  limb.  Drupe  the  size  of  a  pea,  red,  globose,  a  little  depressed, 
smooth  and  shining;  exocarp  soft,  fleshy,  endocarp  crustaceous.  Seed 
one,  globose.  Embryo  cylindric,  slightly  curved,  'surrounded  by  a  carti- 
laginous albumen,  slightly  ruminated  and  pitted  on  the  outside. 

Outer  Himalayan  ranges,  3000-9000  ft,  from  the  Bias  to  Bhutan.  FL  and 
fr.  Dec.-March.  In  favourable  places  attains  30-40  ft  Bark  ash-coloured,  often 
dark,  nearly  black,  longitudinallv  wrinkled,  with  many  prominent,  callous 
dots.  The  fruit  is  eaten.  Wallich  states  that  the  wood  is  chocolate-coloured, 
compact,  heavy  hard  handsome  and  much  esteemed  in  Nepal  for  carpenter's 
work. 
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2.  M.  capitellata,  WalL ;  FL  Ind.,  e<L  Carey,  ii.  295  ;  Tent  FL  Nep. 
t.  25 ;  Wight  Ic.  t  1211  ;  Bedd.  Fl  Sylv.  t.  234. 

A  small  or  moderate-sized  glabrous  tree.  Leaves  coriaceous,  lanceo- 
late elliptic-  or  obovate-oblong,  3-7  in.  long,  gradually  narrowed  into  a 
short,  marginate  petiole,  entire,  with  resinous  dots  near  the  edge,  midrib 
prominent,  lateral  nerves  numerous,  slender,  parallel,  indistinct  Flowers 
polygamous,  greenish,  with  copious  minute,  elevated,  resinous,  brown  dots ; 
on  short  pedicels,  in  lateral  rounded  heads,  sessile,  or  on  short  woody 
peduncles,  axillary,  or  on  the  previous  year's  wood.  Calyx  small,  per- 
sistent Corolla-tube  short,  lobes  oblong,  recurved.  Anthers  oval,  partly 
exserted.     Stigma  blunt  or  2-lobed.     Drupe  globose,  £  in.  diam. 

Mountains  of  South-Western  India  and  Ceylon,  Burma,  and  Eastern  Bengal 
Nepal  Fl  and  fr.  Dec-March.  The  fruit  is  eaten  ;  wood  similar  to  that  of 
M.  semiserrata. 

3.  M.  africana,  linn. — Syn.  M.  bifaria,  Wall  Vern.  Shamshdd, 
Afg. ;  Bebrang,  kakhum,  kokhwri,  karuk,  gugtU,  jutru,  chachri,  prdtshu, 
branchu,  khushin,  pdpri,  banddru,  liimn,  attUgan,  Pb. ;  Quvaini,  pahari 
cha  (hill  tea),  chupra,  N.W.P. 

A  shrub;  branchlets,  petioles,  and  lower  part  of  midrib  pubescent 
with  short,  ferruginous  hairs.  Leaves  bifarious,  coriaceous,  lanceolate 
or  obovate,  narrowed  into  a  very  short  petiole,  £-1  in.  long,  sharply  ser- 
rate, the  serratures  cuspidate,  midrib  prominent ;  main  lateral  nerves  few, 
inconspicuous,  anastomosing  by  reticulate  veins.  Flowers  small,  white, 
with  a  pale  pink  tint,  dotted  with  brown  resinous  dots,  male  and  bisexual, 
tetrandrous,  nearly  sessile,  in  axillary  fascicles  of  4-6.  Anthers  oblong, 
purple,  twice  the  length  of  the  corolla.  Style  short ;  stigma  large,  flat, 
verrucose.     Drupes  solitary,  globose,  red,  smooth,  ^  in.  diam. 

Common  in  N.E.  Afghanistan  and  the  hills  trans-Indus,  in  the  Salt  range, 
and  the  outer  Himalaya  from  2500  to  6500  ft,  extending  eastward  into  Nepal. 
Abyssinia,  Cape  of  Good  Hope.  Fl  March-May ;  fr.  Jan. -Nov.  Attains  20 
ft.,  branching  from  the  ground.  Bark  (jrey,  with  numerous  elevated  specks, 
and  shallow  longitudinal  wrinkles,  occasionally  a  whitish  pellicle  peeling  off. 
Well  worth  trying  for  garden-hedges.  The  wood  is  used  for  fuel ;  the  fruit  is 
sold  in  the  bazaars  of  North-West  India  under  the  name  of  Bebrang. 

4.  ABDISIA,  linn. 

Trees  shrubs  or  undershrubs.  Flowers  larger  than  in  other  Myrsi- 
nacecey  in  umbels  or  short  corymbs,  axillary  or  terminal,  solitary,  or  form- 
ing branched  panicles.  Calyx  free,  5-lobed.  Corolla  deeply  6-lobed, 
lobes  spreading  or  reflexed,  convolute  in  bud,  tube  very  short  Stamens 
5 ;  filaments  short ;  anthers  erect,  lanceolate,  appendiculate  at  the  top ; 
base  emarginate  or  bifid.  Ovary  1 -celled ;  style  subulate,  usually  long 
and  persistent,  the  stigma  not  enlarged;  ovules  generally  6-12.  Fruit 
fleshy,  globose,  1-seeded. 

Flowers  in  axillary  corymbs  shorter  than  leaf  .  1.  A.  hwmUis. 

Flowers  in  terminal  panicles 2.  A.  JhrHmnda. 
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1.  A.  humlliB,  Vahl ;  Wight  Io.  t- 1212.— Syn.  A.  solanacea,  Koxb. 
Corom.  t  27 ;  FL  Ind.  i  580.     Vern.  Kantena,  maya  rawa,  C.  Prov. 

A  large  shrub,  wholly  glabrous.  Leaves  4-8  in.  long,  obovate-oblong, 
narrowed  into  a  short  marginate  petiole,  entire,  short-acuminate ;  midrib 
prominent,  main  lateral  nerves  numerous,  oblique,  arcuate,  parallel,  not 
very  conspicuous.  Flowers  light  rose-coloured,  \  in.  across,  in  peduncu- 
late, axillary  corymbose  racemes,  shorter  than  leaves.  Pedicels  £  in. 
long,  longer  in  fruit,  red,  in  the  axils  of  oblong  or  rounded  concave,  de- 
ciduous bracts.  Calyx  nearly  to  the  base  5-cleft,  lobes  oval  or  rounded, 
obtuse.  Berry  size  of  a  small  cherry,  round,  black,  1 -seeded,  full  of 
bright-red  juice. 

South  India  and  Ceylon.  Burma.  Bengal.  Sub-Himalayan  tract  as  far 
west  as  the  Jumna,  ascending  to  3000  ft.  Generally  on  banks  of  streams  and  in 
moist  places.  Indian  Archipelago,  South  China.  FL  at  all  seasons,  principally 
March-May.    Bark  yellowish  grey  or  brownish.    Wood  used  as  fuel. 

2.  A.  floribunda,  Wall.;  FL  Ind.,  ed.  Carey,  ii.  272. 

A  shrub  or  small  tree,  young  shoots,  tender  leaves,  and  inflorescence 
clothed  with  short,  loose,  purple  pubescence,  full-grown  leaves  glabrous. 
Leaves  pale  beneath,  narrowly  oblong-lanceolate,  5-6  in.  long,  shallow  and 
indistinctly  crenulate,  narrowed  into  a  marginate  petiole  \  in.  long ;  mid- 
rib prominent,  lateral  nerves  indistinct.  Flowers  small,  red,  on  short 
coloured  pedicels,  thickened  at  the  top,  in  terminal  compound  ovate 
panicles,  with  linear  bracts,  the  lower  branches  in  the  axils  of  leaves, 
and  often  leaf-bearing.  Calyx  almost  white,  lobes  spreading,  ovate,  acute. 
Corolla  rotate.  Anthers  bursting  from  the  middle  to  the  apex,  terminated 
by  a  subulate  appendix. 

Outer  Himalaya  to  5000  ft.  Qarhwal,  Kamaon,  Nepal,  Sikkim,  Assam, 
Kasia  hills. 

5.  BEPTONIA,  A  DC. 

Evergreen  shrubs  with  entire  coriaceous  leaves,  and  small  flowers. 
Calyx  5-lobed.  Corolla  with  a  short  tube,  and  5  spreading  lobes,  con- 
volute in  the  bud,  with  5  small  scales  alternating  with  the  lobes,  and 
inserted  in  the  mouth  of  the  tube.  Ovary  superior,  1-celled ;  ovules 
1-4  on  a  small  placenta  at  the  bottom  of  the  ovary.  Drupe  globose,  seed 
albuminous. 

1.  B.  bmrifolia,  A.  DC— Tab.  XXXIV.— Syn.  Monotheca  Muscaten- 
gis7  A  DC. ;  Edgeworthia  buxifolia,  Falc. ;  Trans.  Linn.  Soc.  xix.  t.  9. 
Vern,  Qatar >  Afg. ;  Gurgura,  Pb. 

A  large  shrub  or  small  tree,  with  axillary  spines  and  spinescent  branch- 
lets  ;  young  branches  and  leaves  pubescent.  Leaves  1-1£  in.  long,  obo- 
vate  oblong-obovate,  or  oblong-elliptic,  thick,  coriaceous,  with  thickened 
edge,  narrowed  into  a  short  petiole;  when  full-grown  shining  above, 
glaucescent  and  puberulous  beneath.    Flowers  whitish,  or  greenish  yellow, 
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nearly  sessile,  in  dense  axillary  clusters  with  minute,  ovate,  scaly  per- 
sistent bracts.  Calyx  rusty  tomentose,  lobes  ovate,  obtuse,  imbricate  in 
bud.  Stamens  inserted  on  the  corolla-tube ;  anthers  short  lanceolate,  on 
long  exserted  slender  filaments.  Ovary  hairy,  with  long  subulate  style, 
exserted  in  the  bud  ;  ovules  5.  Drupe  sessile,  globose,  supported  by  the 
persistent  base  of  calyx,  \  in.  diam.  or  more,  glabrous,  greenish,  with  a 
fleshy  sweet  pericarp  in  a  coriaceous  rind.  Seeds  1,  globose,  or  2  hemi- 
spherical; testa  smooth,  osseous,  albumen  white,  cartilaginous,  deeply 
ruminate.    Embryo  arcuate. 

Common  in  the  western  part  of  the  Panjab  Salt  range,  and  abundant  on  the 
hills  trans-Indus  from  Peshawar  to  Dera  Ishmael  Khan,  ascending  to  4700  ft. 
According  to  Griffith  common  in  Eastern  Afghanistan.  Also  in  Arabia,  One 
of  the  characteristic  plants  of  the  trans-Indus  territory,  growing  mostly  on  dry 
rocky  hills.  Evergreen ;  fl.  Feb.- April ;  fr.  May  and  onward,  often  remaining 
long  on  the  branches.  Attains  15-20  ft,  often  with  a  short  straight  trunk  at- 
taining girth  of  2-3  ft,  with  numerous  spreading  divergent  branches,  forming 
a  close  rounded  head.  Young  shoots  clothed  with  delicate  pubescence,  bark 
of  stem  ash-coloured  or  blackish,  tesselated  into  small  irregularly  quadrangular 
pieces  by  deep  longitudinal  and  transverse  furrows  and  cracks,  resembling  that 
of  Fraxinus  MoorcrqfUancu  Wood  beautifully  variegated,  light  brown  and 
whitish,  with  slender  medullary  rays,  and  indistinct  annual  layers,  compact, 
even-grained,  hard  and  strong.  The  fruit  is  much  esteemed,  and  during  the 
season  is  sold  in  most  bazaars  ;  the  pulp  is  sweet,  but  there  is  not  much  of  it. 
The  hard  seed  is  uneatable,  it  is  strung  m  rosaries. 

Order  XLVIH.    SAPOTACEJE. 

Trees  or  shrubs,  frequently  with  milky  juice.  Leaves  alternate,  entire, 
usually  coriaceous,  without  stipules.  Calyx  free,  lobes  4-8.  Corolla 
hypogynous,  regular,  divided  into  the  same  number  of  lobes,  or  a  larger 
number  in  2  or  3  series.  Stamens  inserted  on  the  corolla-tube,  as  many 
as  corolla-lobes,  or  as  the  lobes  of  the  inner  circle,  and  opposite  to  them,  or 
numerous.  Staminodes  often  alternating  with  the  fertile  stamens,  or  with 
the  divisions  of  the  corolla.  Ovary  superior,  2  or  more-celled,  1  ovule  in 
each  cell ;  style  simple,  stigma  entire  or  slightly  lobed.  Fruit  a  berry 
or  drupe,  usually  indehiscent.  Seeds  either  with  a  fleshy  albumen  and 
foliaceous  cotyledons,  or  without  albumen  and  with  fleshy  cotyledons. 
Testa  hard,  generally  shining.— Royle  HL  262 ;  Wight  I1L  ii.  142. 

Leaves  with  prominent  lateral  nerves.  Corolla  camnanulate  or 
ovoid ;  limb  with  5-14  lobes.  Stamens  20-40  without  sta- 
minodes.   Seeds  without  albumen 1.  Bassia. 

Leaves  with  numerous  fine  parallel  veins.  Corolla  rotate  ;  limb 
with  15-24  lobes  in  2  rows.  Stamens  6-8,  alternating  with 
staminodes.    Seeds  albuminous 2.  Mimttbops, 

Isoncmdra  Gutta,  Hook.  Journ.  Bot  vl  (1847),  1 16,  the  tree  which  yields  the 
gutta-percha  of  commerce,  has  6  corolla-segments,  12  stamens  without  stam- 
inodes and  penniveined  leaves.  Singapore,  Borneo,  and  other  islands  of  the 
Indian  Archipelago. 

Achrat  Sapota,  Linn.  (Sapota  Achras,  MilL),  is  a  large  tree  with  reddish- 
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brown,  hard,  heavy  and  very  durable  wood  (Bullet  or  Bully  wood)  from  Cen- 
tral America  and  the  West  Indies,  which  produces  the  Sapota,  one  of  the  most 
pleasant  fruits  known,  when  completely  ripe  ;  is  grown  in  gardens  in  Bengal, 
and  as  far  north  as  Saharanpur. 

1.  BASSIA,  Kcenig. 

Trees,  with  milky  juice.  Flowers  on  axillary,  generally  fasciculate 
pedicels.  Calyx  divided  nearly  to  the  base  into  4-8  biseriate  lobes,  the 
outer  lobes  subvalvate,  the  inner  subimbricate  in  bud.  Corolla  ovoid  or 
campanulate,  limb  of  5-14  divisions.  Stamens  numerous,  or  twice  or 
thrice  as  many  as  lobes  of  the  corolla,  all  fertile,  in  1-3  series ;  anthers 
erect,  lanceolate  from  a  cordate  base,  cuspidate  or  aristate,  2-celled ; 
cells  distinct,  dehiscing  longitudinally.  Ovary  hirsute,  4-8-celled ;  style 
simple,  long  exserted.  Fruit  an  oblong  or  globose  berry,  1-4-seeded. 
Seeds  oblong,  exalbuminous,  with  a  shining  crustaceous  testa.  Cotyledons 
oblong-elliptic,  fleshy,  filled  with  oil,  radicle  inferior. 

Corolla-tube  fleshy  ;  lobes  erect ;  anthers  22-80,  sessile        .  1.  B.  lalifolia. 

Corolla-tube  not  fleshy ;  lobes  spreading;  anthers  30-40,  on  long 

filaments 2.  B.  butyracea. 

1.  B.  latifolia,  Roxb.  Cor.  PL  t.  19 ;  Fl.  Ind.  ii.  526 ;  Bedd.  FL  Sylv. 
t  41. — Sans.  Madhuka.  Vera.  Mahica,  mahua,  mohwa.  Local  names  : 
Irup  mara,  Gondi. 

A  large  tree ;  young  branches,  young  leaves,  pedicels  and  petiole  pu- 
bescent or  tomentose.  Leaves  coriaceous,  firm,  hard,  clustered  near  ends 
of  branches,  elliptic  or  oblong-elliptic,  5^6  in.  long,  short-acuminate,  on 
petioles  1-1£  in.  long;  main  lateral  nerves  10-12  pair.  Stipules  subu- 
late, J  or  \  the  length  of  petioles.  Flowers  numerous,  near  the  ends 
of  branches  below  the  terminal  leaf-bud,  drooping,  on  pedicels  1-1 J  in. 
long.  Calyx  coriaceous,  densely  clothed  with  rusty  tomentum ;  sepals  4-5, 
ovate.  Corolla  cream-coloured ;  tube  ovoid,  fleshy,  limb  with  7-14,  often 
8  *or  9,  short  erect  ovate  teeth.  Stamens  20-30,  generally  24  or  26 ; 
anthers  hispid  at  the  back  with  stiff  hairs,  sessile,  inserted  in  three  series 
on  the  inside  of  the  corolla-tube,  the  upper  series  near  the  mouth.  Fruit 
green,  fleshy,  ovoid,  1-2  in.  long,  seeds  1-4. 

Cultivated,  propagating  itself  by  self-sown  seedlings,  and  protected  in  most 
parts  of  India.  In  the  Panjab,  it  is  grown  in  the  sub-Himalayan  tract  and  the 
outer  vallevs  as  far  as  the  Ravi,  but  not  commonly  in  the  plains.  Abundant  in 
all  parts  of  Central  India  from  Guzerat  to  Behar.  There  seems  no  doubt  that 
the  tree  is  indigenous  in  the  forests  of  the  Satpura  range,  of  Western  India 
above  Ghat,  and  perhaps  also  of  eastern  Kamaon.  Thrives  in  dry  stony  ground. 
The  old  leaves  are  shea  gradually  from  Feb.  to  April,  the  fresh  leaves  opening 
out  immediately  afterwards.  The  flowers  generally  appear  before  the  new 
leaves,  in  March  and  April ;  and  after  the  corollas  have  dropped,  the  leaf-buds 
above  the  flowers  expand.    Fruit  ripens  June,  July. 

Attains  40-60  ft,  with  a  short  trunk  6-7  ft.  girth,  and  numerous  spreading 
branches,  forming  a  close,  shady,  rounded  crown.  Bark  1-2  in.  thick,  grey, 
brown  or  blackish,  with  shallow  wrinkles  and  cracks.    Inner  bark  red,  milky. 

Sapwood  large,  reddish  white,  heartwood  reddish  brown,  close-  and  even- 
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grained.  Seasons  well,  is  strong  tough  and  durable.  The  cub.  ft.  of  seasoned 
heartwood  weighs  63  (Fowke),  66  (Skinner),  68.5  (Cunningham,  Gwalior).  R. 
Thompson  gives  it  52.8  rtieartwood  ?).  Unseasoned,  78-81  lb.  Value  of  P., 
715  (Cunningham),  760  (Skinner).  Not  much  used,  as  the  tree  is  not  generally 
felled.  Hasl>een  used  for  railway-sleepers  in  the  Cent.  Prov.  A  gum  exudes 
from  cracks  and  incisions  in  the  bark. 

The  succulent  flowers  fall  by  night  in  large  quantities  from  the  tree,  and  are 
gathered  early  in  the  morning ;  they  have  a  sickly  sweet  taste  and  smell.  They 
are  dried  in  the  sun,  sold  in  the  bazaar,  and  form  an  important  article  of  food 
in  many  parts  of  India.  They  are  eaten  raw  or  cooked,  often  with  parched 
grain,  ana  put  in  sweetmeats.  Coarse  and  strong  spirit  is  distilled  from  them. 
The  ripe  and  unripe  fruit  is  eaten.  From  the  seeds  a  greenish  -  yellow  oil 
is  expressed,  which  has  at  first  the  consistence  of  common  oil,  is  eaten  by 
Gonds  and  other  tribes  of  the  Satpura  range,  and  is  used  to  adulterate  ghee 
(clarified  butter).  In  a  cold  climate  the  oil  keeps  good  a  long  time,  but  in  the 
plains  of  India  it  gets  a  bitter  taste  and  rancid  smell  after  a  few  months'  expo- 
sure to  the  air,  separating  into  a  heavy  brown  mass  below,  and  a  little  clear 
fluid  above.  The  oilcake  is  used  to  poison  fish,  and  the  smoke  from  burning  it 
is  said  to  kill  insects  and  rats.    It  is  also  used  as  an  emetic, 

2.  B.  butyracea,  Roxb.— Tab.  XXXV— As.  Res.  viil  499 ;  Roxb. 
FL  Ind.  ii.  527. — Vern.  CJiiura,  Chaiura,  Kamaon ;  Cheuli,  Oudh. 
(The  butter"  is  called  Chaiura  kajrina  in  Kamaon,  and  phulel,  phulwa,  phal- 
wara,  in  the  plains.) 

A  large  tree ;  branchlets,  petioles,  pedicels  and  under  side  of  leaves 
with,  soft  floccose  tomentum.  Leaves  coriaceous,  clustered  near  ends  of 
branches,  obovate  or  obovate-oblong,  6-12  in.  long,  on  petioles  1  in.  long; 
main  lateral  nerves  15-20  pair.  Stipules  minute,  caducous.  Flowers 
numerous,  near  the  ends  of  branches,  below  a  tuft  of  leaves  or  in  the  axils 
of  the  lower  leaves,  drooping,  on  pedicels  1-1 J  in.  long.  Calyx  coriaceous, 
densely  clothed  with  rusty  tomentum;  sepals  5,  ovate.  Corolla  pale 
yellow,  tube  cylindric,  not  fleshy,  as  long  as  calyx,  limb  of  8  spreading, 
oblong  obtuse  divisions,  as  long  as  tube,  Stamens  30-40,  glabrous,  in- 
serted in  the  mouth  of  the  tube,  filaments  as  long  as  anthers.  Berry 
ovoid,  smooth,  fleshy,  1-3-seeded. 

Sub-Himalayan  tract  and  outer  Himalayan  ranges,  1500-4500  ft,  Kamaon  to 
Bhutan.  Sparse  (as  a  small  tree)  in  the  hill  forests  of  the  Qonda  division  of 
the  Oudh  forests.  Attains  40-50  ft,  with  a  short,  straight  trunk  5-6  ft  girth. 
Fl.  Nov. -J an. ;  in  Kamaon  bees  are  believed  to  make  excellent  honey  from  the 
flowers  (Madden).    Bark  £  in.  thick,  dark  grey,  brownish  or  blackish. 

The  sweet,  insipid  pulp  of  the  fruit  is  eaten.  From  the  seeds  a  soft  solid 
vegetable  butter  is  extracted,  of  the  consistence  of  fine  lard,  and  of  a  delicate  white 
colour,  which  does  not  melt  in  the  heat  of  the  plains,  and  keeps  a  long  time 
without  deteriorating.  It  melts  completely  at  120°  F.  Perfumed  with  cloves 
or  attar  of  roses,  it  is  used  as  ointment,  and  is  held  in  high  esteem  as  an 
external  application  in  rheumatic  and  other  painful  affections  (Pharm.  Ind. 
131).  The  cake  left  after  the  oil  has  been  extracted  is  eaten.  The  flowers  are 
not  eaten. 

Bauia  lorurifolia,  Willd. ;  Roxb.  FL  Ind.  ii  523 ;  Vern.  Ippi,  ippe,  Ulupi;  is 
a  common  and  most  useful  tree  in  the  forests  of  western  Mysore,  Malabar,  the 
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Anamallays,  and  the  Circars,  with  lanceolate  leaves.    The  flowers  are  dried, 
roasted,  and  eaten,  and  oil  is  pressed  from  the  seeds. 

The  seeds  of  Bassia  Parkii,  Doil,  of  tropical  West  Africa,  yield  the  Shea 
butter,  used  as  food  and  for  burning,  and  described  by  Mungo  Park. 

2.  MIMUSOPS,  Linn. 

Trees  or  shrubs;  leaves  with  prominent  midrib,  and  numerous  fine 
parallel  lateral  veins.  Flowers  axillary,  on  recurved  pedicels.  Calyx- 
segments  6-10,  in  2  series.  Corolla  rotate,  lobes  3  times  or  rarely  twice 
as  many  as  calyx-segments,  generally  in  2  rows.  Stamens  6-10,  inserted 
opposite  the  inner  corolla-lobes,  and  alternating  with  bifid  or  laciniate 
8taminodia ;  anthers  lanceolate,  extrorse ;  filaments  attached  to  the  back 
of  a  broad  connective.  Ovary  6-8-celled,  ovules  attached  near  the  base. 
Seeds  more  or  less  compressed,  testa  hard  and  shining ;  albumen  copious, 
cotyledons  broad  and  flat. 

Leaves  obovate-oblong,  obtuse  or  emarginate ;  staminodes  bifid, 

glabrous 1.  if.  mdica. 

Leaves  elliptic,  obtuse;  staminodes  irregularly  jagged,  glabrous    2.  M.  Boxburghiana. 

Leaves  elliptic,  short  •acuminate;  staminodes  lanceolate,  densely 

hairy  outside 3.  M.  Elcngi. 

1.  M.  indict  A.  DC. ;  Prodr.  viii.  205 ;  Wight  Ic.  1587.— Syn.  M. 
JTawfa',  WalL  Cat.  4149  (not  Linn.) ;  M.  hexandra,  Koxb.  of  Bedd.  FL 
Sylv.  p.  141,  and  probably  also  of  Roxb.  Cor.  PL  t  15,  and  FL  Ind.  ii 
238.  Vern.  Khir,  khirni,  kirni,  Hind.  ;  Rain,  Bassi,  Meywar ;  Palla, 
Tarn,  and  Telugu. 

A  large  evergreen  tree.  Leaves  coriaceous,  shining,  wholly  glabrous, 
sometimes  approximate  near  ends  of  branches,  blade  2-4  in.  long,  obovate- 
oblong  obtuse  or  emarginate,  petiole  £-1  in.  long.  Flowers  whitish,  J  in. 
across,  in  axillary  fascicles  of  3-6  flowers,  peduncles  shorter  than  petioles. 
Calyx -segments  6,  ovate,  acute,  shortly  tomentose  outside,  edges  hairy. 
Corolla  of  two  circles,  the  inner  consisting  of  6-8  oblanceolate  segments, 
narrowed  into  a  short  claw,  and  alternating  with  6-8  pairs  of  linear,  sub- 
coriaceous  acute  segments  of  the  same  length,  forming  the  outer  circle. 
Stamens  6-8,  exceeding  half  the  length  of  corolla-segments,  opposite  to 
the  lobes  of  the  inner  circle,  alternating  with  an  equal  number  of  flat, 
bifid,  more  or  less  denticulate  staminodia,  which  are  as  long  as,  or  a  little 
shorter  than  the  filaments.  Fruit  a  yellow  berry,  generally  1 -seeded,  size 
and  shape  of  an  olive. 

Indigenous  in  the  forests  of  South  India  and  Ceylon,  of  Central  India  (Banda, 
Edgewj,  and  Quzerat  Commonly  cultivated  near  villages  in  many  parts  of  India, 
as  far  west  as  Multan,  Lahore,  and  Gujranwalla.  FL  Nov.-Dec.  In  North 
India  attains  50-60  ft.,  with  an  erect  trunk.  Bark  dark  grey  or  blackish,  rough. 
Numerous  rigid,  spreading  branches,  forming  a  large  shady  head.  Wood  red- 
dish-brown, heavy,  nard  and  tough,  close-  and  even-grained ;  used  for  sugar-mill 
beams,  oil-presses,  house-posts ;  it  is  an  excellent  wood  for  turning.  Weight 
70  lb.  Value  of  P.  944  (Skinner  ;  PaUa-tvood,  M.  hexandra).  The  fruit  is 
eaten. 

The  naming  of  this  well-known  tree  has  been  a  matter  of  considerable  dim- 
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culty.  Linnaeus  in  his  Flora  Zeylanica  (1747),  p.  57,  describes  two  species : 
M.  Elengi  (foliis  altemis  remotis),  regarding  which  there  is  no  doubt ;  and 
another,  subsequently,  in  Sp.  Plant.,  called  by  him  M.  Kauki  (foliis  confertis). 
These  species  were  based  upon  specimens  collected  in  Ceylon  by  Paul  Hermann, 
Professor  of  Botany  at  Leyden,  between  1670  and  1677,  and  now  preserved  in 
the  British  Museum.  Robert  Brown  (Prodr.  FL  Novae  HolL  1810,  p.  631)  iden- 
tifies with  M.  Kauki  an  Australian  tree,  which  had  been  found  by  Solander  in 
1770  on  islands  off  Cape  Fear  in  Queensland.  Grisebach  (West  Ind.  FL  1864, 
p.  400)  adheres  to  this  view,  and  defines  the  area  of  the  species  as  "  Pacific 
islands,  tropical  Australia,  and  the  East  Indies  on  the  sea-shore."  He  also  refers 
to  it  a  tree  cultivated  in  the  West  Indies,  and  figured  by  Sir  Wm.  Hooker  in  Bot. 
Mag.  t  3157,  under  the  name  of  if.  dissecta.  Bentham,  however  (FL  Austr.  iv. 
285),  considers  that  Hermann's  Cingalese  specimen  differs  from  the  Australian 
plant,  which  he  calls  M.  Browniana,  and  that  it  should  be  referred  to  M. 
indica,  A.  DC,  a  tree,  with  extremely  hard  strong  and  very  durable  timber, 
which  is  common  in  the  hot,  drier  parts  of  Ceylon  (Thwaites  Enum.  175).  I 
have  also  examined  Hermann's  specimen,  and  though  I  do  not  venture  to  offer 
any  opinion  regarding  its  identity  with  the  tree  from  Australia  and  the  Indian 
Archipelago,  I  have  no  hesitation  in  saying  that  it  cannot  be  referred  to  the 
North  Indian  tree.  The  leaves  are  obovate,  acute,  and  the  petiole  more  than 
one-half  the  length  of  the  blade.  They  are  pale  beneath,  though  not  in  so 
marked  a  manner  as  the  leaves  of  the  tree  from  Australia  and  the  Indian  Archi- 
ielago ;  but  it  must  be  remembered  that  the  specimen  is  200  years  old.  It  is  in 
»ud,  too  young  for  a  satisfactory  examination  of  the  parts  of  the  flower.  The 
North  Indian  tree  has  concolor  leaves,  which  are  obovate-oblong,  obtuse  or 
emarginate,  with  a  petiole  about  J  the  length  of  leaf.  The  figure  of  Rumph. 
Herb.  Amb.  ill.  t.  8,  quoted  in  Linn.  Spec  Plant.,  does  not  prove  anything  either 
way;  and  under  these  circumstances  I  do  not  feel  warranted,  in  adopting  the  Lin- 
nsean  name  for  our  tree.  The  Linn.  Herb,  at  the  Linneean  Society  contains  two 
specimens  of  Mimueops :  one  is  M.  Elengi,  though  marked  Kauki,  Konig,  in  Lin- 
neons'  handwriting  (apparently  by  way  of  indicating  the  origin  of  the  specimen), 
but  Elengi  in  pencil  oy  Sir  J.  E.  Smith  ;  the  other  is  very  incomplete,  and  may 
be  a  large-leaved  form  of  M,  Elengi,  it  certainly  is  not  Khirni.  It  is  marked 
M.  Elengi  in  Linnaeus'  handwriting,  and  M.  Kauki  ?  in  that  of  Sir  J.  E. 
Smith  in  pencil.  Roxburgh's  M.  hexandra  is  supported  byt  15  of  the  Coro- 
mandelplants,  and  by  a  type  specimen,  in  leaf  only,  in  the  Wallichian  herbar- 
ium. Tnis  specimen  apparently  belongs  to  the  tree  under  discussion,  and  Rox- 
burgh's description  also  is  evidently  intended  for  it.  But  as  pointed  out  in  DC. 
Prodr.  viii.  204,  and  in  Wight's  111.  ii.  p.  144,  the  staminodes  are  not  correctly 
represented  in  the  plate  ;  and  it  is  possible,  as  Wight  suggests,  that  the  flowering 
branch  and  fruit  was  taken  from  one  species  (M.  inaxca),  and  the  magnified 
flower  from  the  other  (M.  Roxburghiana).  Roxburgh's  name,  therefore,  cannot 
be  admitted.  It  is,  moreover,  inappropriate,  as  the  tree  has  both  hexandrous  and 
octandrous  flowers.  Nothing  therefore  remains  but  to  fall  back  upon  De  Can- 
dolle's  name,  M.  indica,  which  is  supported  by  good  descriptions  and  the  plate 
in  Wight' 8  Icones.  The  specimens  of  the  tree  from  South  and  North  India  are 
identical,  though  there  is  a  certain  amount  of  variation  in  the  shape  of  the  stam- 
inodes, which,  however,  in  all  Indian  specimens  examined  by  me,  and  in  some  of 
the  Ceylon  specimens,  are  bifid.  There  are,  however,  Ceylon  specimens  with 
entire,  not  bifid  staminodes,  longer  than  stamens,  which  may  possibly  belong  to 
a  different  species. 

S.  Kurz,  in  his  Report  on  the  Vegetation  of  the  Andamans,  and  in  Journ.  As. 
Soc.  xl.  1871,  p.  70,  calls  the  Andaman  Bullet-wood,  M.  indica.  The  Martaban 
tree,  which  is  (probably)  erroneously  quoted  by  De  Candolle  under  this  species, 
may  very  likely  be  identical  with  the  Andaman  Bullet-wood,  but  the  Hindustan 
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tree,  as  described  by  De  Candolle  and  figured  by  Wight,  is  certainly  different;  for 
Kurz  describes  the  Bullet- wood  with  solitary  flowers,  the  fruit  depressed-globular, 
5-6-seeded,  and  not  unlike  in  shape  and  size  to  a  wood-apple.  The  Bullet-wood 
(Kuppali,  Burm.)  is  a  large  tree,  attaining  a  girth  of  14  ft.,  with  a  tall  straight 
stem,  60  ft  clear,  which  forms  nearly  pure  forests  on  the  level  lands  along  the 
coast  of  those  islands  behind  the  beach,  and  the  Mangrove  swamps.  The  heart- 
wood  is  dark  reddish-brown,  very  strong,  close-grained  and  durable,  but  apt  to 
split  A  large  series  of  experiments  which  I  made  with  this  beautiful  wood 
at  Calcutta  in  1864  gave  the  following  results :  Weight  of  cub.  ft.  between  66 
and  71  lb.,  average  67.9  lb.  Value  of  P.  between  748  and  1091,  average  895. 
Skinner  describes,  under  the  name  of  M.  indica  (Ptdawa,  Tarn.),  another,  but 
much  lighter  wood,  believed  to  have  come  from  the  jungles  about  Tinnevelli,  and 
used  for  gun-stocks  in  Madras,  weight  48  lb.,  value  of  P.  845.  I  doubt,  how- 
ever, whether  this  is  a  sp.  of  Mimusops. 

In  conclusion,  I  may  add  that  the  Australian  and  Indian  Archipelago  tree 
(M.  Kauki,  R.  Br.,  Browniana,  Benth.),  with  long-petioled  obovate  leaves,  grey 
beneath  (soft  with  fine  densely  matted  scales  or  hairs),  and  large  ovoid  fruit, 
1-2  in.  long,  has  been  long  cultivated  in  Calcutta.  Roxburgh  describes  (Fl.  Ind. 
ii.  238)  and  figures  it  (111.  in  Hb.  Eew.,  2480)  under  the  name  of  M.  Kauki  (Bua- 
sow,  Malay),  and  it  is  mentioned  from  Qoa  in  Dalz.  &  Gibson  Bomb.  FL  SuppL 
50.  In  Java  it  is  cultivated  on  account  of  the  fruit,  which  is  eaten,  and  it 
appears  probable  that  the  tree  was  cultivated  in  Ceylon,  so  that  if  Hermann's 
specimens  should  belong  to  it,  they  may  have  been  gathered  from  a  garden- 
tree. 

2.  M.  Roxburghiana,  Wight  Ic.  t.  1588. 

A  large  tree,  differing'from  the  preceding  by  elliptic  leaves,  larger  flowers 
on  slender  pedicels  1  in.  long,  calyx-segments  ovate-oblong,  acute,  stam- 
inodes  irregularly  jagged,  stamens  half  the  length  of  corolla-segments. 
Fruit  depressed-globose,  about  6-seeded. 

Nilgiris,  Anamallays,  and  other  forests  on  the  west  side  of  the  Peninsula. 

3.  M.  Elengl,  linn. ;  Roxb.  Cor.  PL  1. 14;  FL  Ind.  ii  236;  Wight  Ic. 
t.  1586  ;  Bedd.  Fl.  Sylv.  t  40.  Sans.  Vakula,  Jcemra.  Vern.  Bukcd, 
Beng.,  Mahr. ;  MuUdri,  Maulmri,  Hindi ;  Barsoli,  Bassi,  Meywar ; 
Khayaben,  Burm. 

A  large  evergreen  tree,  glabrous ;  only  youngest  leaves,  pedicels  and 
outside  of  calyx  with  short  rusty  pubescence.  Leaves  coriaceous,  shin- 
ing, wholly  glabrous  when  full-grown,  blade  about  4  in.  long,  elliptic, 
shortracuminate,  on  petiole  J-f  in.  long.  Flowers  pure  white,  fragrant, 
nearly  1  in.  across,  in  axillary  fascicles  of  2-6  flowers,  drooping,  on  ped- 
uncles shorter  than,  or  as  long  as  petiole.  Calyx -segments  8,  ovate- 
lanceolate,  acuminate.  Corolla  of  2  circles  of  lobes,  the  inner  consisting 
of  8-10  obovate-oblong  segments,  narrowed  at  base,  alternating  with  twice 
their  number  of  linear-oblong  lobes  of  the  outer  circle,  all  lobes  more  or 
less  dentate  near  the  apex.  Stamens  8,  opposite  to  the  lobes  of  the  inner 
circle ;  anthers  long-acuminate,  alternating  with  an  equal  number  of  lan- 
ceolate staminodes,  which  are  shorter  than  stamens,  and  densely  hirsute 
on  the  back  with  long  stiff  hairs.  Fruit  a  smooth,  ovoid,  1-seeded  berry, 
yellow  when  ripe,  about  1  in.  long. 

Indigenous  in  the  forests  of  the  Northern  Circars,  Ceylon,  and  the  western 
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Ghats,  as  far  north  as  Kandalla  (Graham,  106).  Cultivated  throughout  India 
and  Burma,  extending  north-west  as  far  as  Delhi,  Lahore,  and  Multan.  Fl. 
March- April  Attains  40-50  ft,  with  a  short  trunk,  wood  reddish-brown,  close- 
and  even-grained,  weight  61  lb.  Value  of  P.  632  (Skinner).  The  tree  is  culti- 
vated on  account  of  its  fragrant  star-shaped  flowers,  which  are  used  for  garlandB. 
The  fruit  is  eaten,  and  oil  is  expressed  from  the  seeds.  The  bark  is  used  medi- 
cinally (Pharm.  Ind.  131). 

Order  XLIX.  EBENACKE. 

Trees  or  shruba,  with  entire,  alternate,  rarely  subopposite  leaves  on  short 
petioles,  without  stipules.  Flowers  axillary,  or  from  the  old  wood,  regu- 
lar, usually  dioicou8,  the  female  flowers  often  solitary,  the  male  flowers  in 
clusters  or  small  cymes.  Calyx  free,  3-5-lobed,  rarely  with  6  or  7  lobes. 
Corolla  hypogynous,  lobes  as  many  as  those  of  the  calyx,  usually  contorted 
in  the  bud.  Male  flowers :  stamens  inserted  on  tike  torus,  or  on  the 
corolla-tube,  generally  near  its  base,  number  indefinite,  or  twice  or  four 
times  the  number  of  calyx-lobes.  Anthers  erect,  linear  or  lanceolate,  2- 
celled,  dehiscing  at  the  sides  longitudinally,  connective  usually  prolonged 
beyond  tho  anthers.  Female  flowers  with  or  without  staminodes.  Ovary 
free,  3-  or  more  celled,  with  1  or  2  pendulous  ovules  in  each  celL  Styles 
1-5,  distinct  or  connate  at  the  base.  Fruit  a  berry,  usually  indehiscent 
Seeds  few,  albuminous,  radicle  superior,  cotyledons  foliaceous. — Royle  IU. 
261 ;  Wight  El.  ii.  145  ;  W.  P.  Hiern,  A  Monograph  of  Ebenaceae  in 
Cambridge  Philos.  Soc.  Trans,  xii.,  1873. 

1.  DIOSPYBOS,  linn. 

Flowers  dioicous.  Calyx  3-7-lobed,  usually  4-5-lobed,  persistent  and 
generally  enlarged  in  fruit.  Ovary  4-1 6  -celled,  generally  with  1  ovule  in 
each  cell.  Fruit  generally  pulpy,  with  1-10  seeds.  Albumen  cartilag- 
inous, white  and  uniform,  or  more  or  less  ruminated  on  the  outside. 

Leaves  often  opposite ;  albumen  ruminated         .  1.2).  Melanoxyhn. 
Leaves  always  alternate ;  albumen  uniform ;  stamens  16. 
Pnbescent  or  tomentose  ;  male  flowers  in  short  peduncu- 
late cymes 2.  D.  montana. 

Pubescent  or  tomentose ;  male  flowers  in  sessile  compact 

fascicles 3.  D.  Chloroxylon. 

Nearly  glabrous ;  male  flowers  sessile,  2-3  together          .        4.  2).  Lotus. 
Leaves  always  alternate  ;   albumen  uniform  ;  stamens  40  ; 
leaves  oblong,  coriaceous  shining,  evergreen;  flowers 
large 0.  2>.  EmbryopUru. 

1.  D.  Melanoxylon,  Eoxb.  Cor.  PL  t.  46 ;  FL  Ind.  ii  530.— Sans. 
Kendu,  tinduka.  Vein.  Tend,  Tendu,  taindu,  kendu,  temru,  abnus, 
(the  heartwood).     Local  names  :  Tumri  marra,  Gondi ;  Timburni,  Mar. 

A  middle-sized  tree,  branchlets,  young  leaves,  inflorescence  clothed  with 
soft  grey  or  tawny  tomentum.  Leaves  mostly  subopposite,  coriaceous,  3-6 
in.  long,  but  sometimes  much  longer,  to  12  in.  long,  when  full-grown 
glabrous  above,  tomentose  or  pubescent  beneath ;  main  lateral  nerves  6-8 
pair,  often  irregular  and  branching.     Petioles  \-\  in.  long.     Male  flowers 
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tetramerous,  sessile  or  nearly  sessile,  in  short  pedunculate  3-12-flowered, 
often  drooping  axillary  or  extra-axillary  cymes,  bracts  subulate,  as  well 
as  calyx  and  corolla  densely  tomentose.  Stamens  included,  12-16,  free, 
inserted  in  1  circle  on  the  torus.  Female  flowers  solitary,  axillary  or  ex- 
tra-axillary, generally  2,  opposite  to  each  other,  larger  than  male  flowers, 
subsessile,  or  on  short  thick  peduncles.  Calyx-lobes  4  or  5.  Corolla 
somewhat  less  than  twice  the  length  of  calyx,  divided  at  the  top  into 
4-5  short,  cordate,  acute  or  shortly  acuminate  lobes.  Staminodes  8-10  or 
fewer,  sometimes  connate  in  pairs,  at  the  base  or  higher  up.  Styles  2  or 
3,  bifid,  ovary  densely  hairy,  4-8-celled,  1  ovule  in  each  cell.  Fruit  yel- 
low when  ripe,  ovoid  or  globose,  1-1 J  in.  across,  supported  by  the  flat 
spreading  calyx-lobes,  with  undulating,  often  reflexed  edges.  Pulp  yel- 
low, soft,  sweet,  slightly  astringent.  Seeds  4-8,  compressed,  oblong,  the 
back  curved,  shining,  brown,  often  marked  with  bands  across.  Albumen 
ruminated. 

Under  this  species  I  unite  D.  Tupru,  Buchanan;  Hiern,  Ebenaceas,  158; 
and  D.  Mdanozylon,  Boxb.  ibid.  159,  comprising  D.  exsculpta,  Hamilton 
in  Trans.  linn,  Soc.  xv.  110  (D.  Tupru,  ib.  Ill),  which  is  described  with 
3-4-flowered  male  peduncles,  female  flowers  4-5-merous,  with  6  staminodia; 
D.  tomentosa,  Koxb.  FL  Ind.  ii.  532,  Wight  Ic.  t,  182,  183  (Z>.  exscalpta, 
Bedd.  FL  Sylv.  t  66),  with  3-flowered  male  peduncles,  female  flowers 
pentamerou8,  without  staminodia.  Whether  D.  Wightiana,  Wall. ;  Bedd. 
FL  Sylv.  t.  67,  should  also  be  referred  here  as  done  by  Hiern  (under 
Mdanoxylon),  I  do  not  venture  to  decide.  The  figure  shows  numerous 
male  flowers,  pentamerous  female  flowers  with  a  5-winged  calyx  and  10 
staminodia. 

Common  in  the  dry  deciduous  forests  of  the  plains  and  lower  hills,  excepting 
the  arid  region  and  the  northern  part  of  the  Panjab.  In  the  sub-Himalayan 
tract  the  Ravi  is  its  north-western  limit.  In  Raj  pu tana  I  have  not  found  it 
north-east  of  Humirgarh  on  the  Bunass  river.  The  leaves  are  shed  in  March- 
April,  about  the  time  that  the  fruit  ripens  ;  they  are  renewed  soon  afterwards, 
the  flowers  appearing  with  the  young  leaves.  Coppices  well,  throws  out  root- 
suckers,  and  is  very  tenacious,  so  that  it  often  is  the  last  of  the  forest-trees  which 
disappear  on  land  cleared  for  cultivation  (R.  Thompson).  Attains  30-50  ft, 
and  6  ft.  girth.  Bark  \  in.  thick  or  more,  dark  grey,  or  blackish,  rough,  with 
numerous  transverse  and  longitudinal  cracks  and  furrows,  exfoliating  in  oblong 
scales.  Inner  bark  red.  Wood  whitish,  with  a  red  tinge,  tough  and  fairly  dur- 
able, used  for  building,  shoulder-poles,  and  shafts  of  carriages.  The  centre  of 
old  trees  generally  consists  of  an  irregularly-shaped  mass  of  jet-black  ebony 
(abniu,  batti),  larger  or  smaller  according  to  the  age  of  the  tree  and  other  circum- 
stances, and  often  with  irregular  proj  ections.  Trees,  before  felling,  are  generally 
tested  by  boring  into  the  wood  to  see  whether  the  ebony  in  the  centre  is  suffi- 
ciently large,  in  large  trees  the  ebony  often  attains  a  diam.  of  12-18  in.  Ac- 
cording to  the  experiments  available,  the  specific  gravity  of  the  ebony  produced 
by  this  tree  fluctuates  between  1.080  (Fowke),  and  1.362  (Centr.  Prov.  ListX  On 
an  average  it  may  be  said  that  the  cub.  ft.  weighs  75  to  80  lb.  The  value  of 
P.  has  been  found  1180.  (Skinner),  862  (Cunningham,  Gwalior  wood),  and  756 
(Fowke).  Kyd  and  R.  Thompson  found  the  weight  of  (probably)  the  outer  wood 
49.5  and  49.6  per  cub.  ft.,  and  from  Kyd's  experiments  the  value  of  P.  of  this 
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wood  appears  to  be  547.  The  fruit  is  eatable,  has  a  pleasant  taste,  and  affords 
an  agreeable  refreshment  during  the  hot  season  in  the  dry  leafless  forests  of  the 
Satpura  range.  Forsyth  (Highlands  of  Central  India,  463)  mentions  a  cultivated 
variety  without  stones. 

The  best  Indian  ebony  is  the  produce  of  Z>.  Ebenum,  Koenig  ;  Hiern,  1.  c.  208 ; 
Thwaites,  Enum.  PL  Zeyl.  180  ;  Bedd.  Fl.  Sylv.  t.  65;  a  large  tree  of  South  India 
and  Ceylon,  with  glabrous,  shining  leaves,  anthers  16-32  on  8  filaments,  each 
filament  divided  into  2-4  antheriferous  branches,  albumen  not  ruminated. 

D.micesita,  Thwaites  Enum  PL  Zeyl.  179  ;  Hiern,  1.  c.  174  ;  Bedd.  Ic.  PL 
Ind.  Or.  1. 128 ;  a  large  tree  of  Ceylon,  furnishes  the  most  valuable  of  the  timber 
known  as  Calamanaer,  a  beautiful  wood  for  ornamental  cabinet-work,  with 
alternate  bands  of  brown  and  black,  caused  probably  by  the  irregular  ramifica- 
tions of  the  darker-coloured  heartwood. 

2.  D.  montana,  Roxb.  Cor.  PL  t.  48 ;  FL  Ind.  ii.  538 ;  Wight  Ic.  t 
1225.— Syn.  D.  cordifolia,  Roxb.  Cor.  PL  t.  50;  FL  Ind.  538;  D.  Goindu, 
Dalz.  Bombay  FL  141  ;  D.  WcUdemarii,  Klotzsch  in  Raise  Prinz  Wald. 
t.  55.  Vera.  Hirek,  keindu,  temru,  pasendu,  Pb. ;  Tendu,  dasdundu, 
lohdri,  N.W.P. ;  Bistend,  Oudh;  Makar  tendi,  Banda;  Pasend,  Bhurtpur; 
Temru,  Meywar ;  Ambia,  Banswara  ;  Hddru,  Panch  Mehals ;  Kanchan, 
kadal  (Forsyth),  Pattewar,  patwan  (R.  Thompson),  C.P. 

A  moderate- sized  tree,  pubescent  or  tomentose,  rarely  glabrate,  often 
armed  with  spinescent  branchlets.  Leaves  always  alternate,  varying  in 
shape,  oblong  linear-oblong  elliptic-  or  obovate-oblong,  from  a  rounded  or 
cordate  base,  acuminate,  3-6  in.  long,  with  4-8  main  lateral  nerves  on 
either  side  of  midrib,  and  several  smaller  intermediate  ones ;  petiole  less 
than  \  in.  long.  Male  flowers  2-6,  sometimes  more',  in  pedunculate,  axil- 
lary or  extra  -axillary'bracteate  cymes,  peduncle  somewhat  longer  than 
petiole.  Calyx  deeply  4-cleft,  lobes  ovate,  obtuse,  pubescent  or  glabrous 
and  ciliate  at  the  edges.  Corolla  urceolate  with  4  short  lobes.  Stamens 
16,  glabrous,  in  two  series,  the  8  inner  shorter,  opposite  to  the  outer 
stamens,  and  connate  with  them  at  the  base ;  anthers  longer  than  fila- 
ments, more  or  less  cuspidate,  somewhat  exserted.  Female  flowers  solitary, 
axillary,  larger  than  male  flowers,  nodding,  pedicels  as  long  as,  or  some- 
what longer  than  petiole,  with  2  small  bracts  at  the  apex.  Calyx  deeply 
4-cleft,  lobes  ovate,  pubescent  or  glabrous.  Staminodee  4,  8,  or  12,  in 
one  series.  Ovary  glabrous,  8-celled,  1  ovule  in  each  cell.  Fruit  globose, 
g-l£  in.  diam.,  supported  by  the  enlarged  leathery  calyx.  Seeds  2-8, 
albumen  not  ruminated. 

Common,  but  not  gregarious,  in  most  parts  of  India,  excepting  Sindh  and  the 
northern  part  of  the  Panjab.  In  the  sub-Himalayan  tract  the  Ravi  is  its  north- 
western limit.  It  is  found  in  Harriana,  in  the  plains  to  the  west  of  Delhi,  in 
the  public  forest  (Ghunna)  near  Bhurtpur,  and  in  the  Gangrar  forest  between 
Humirpur  and  Chitor  (Meywar).  >  Planted  in  Central  Sindh  (J.  L.  S.)  Leaves 
renewed  Feb.-March;  fl.  March-May;  the  fruit  ripens  in  the  ensuing  cold 
season. 

Generally  20-30,  occasionally  50  ft.  high,  with  an  erect,  not  very  straight, 
omewhat  angular  trunk.    Girth  3-4,  at  times  5  ft ;  branches  lax,  wide-spread- 
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ing,  branchlets  drooping.  Bark  £  in.  thick,  dark  grey  to  rusty  brown,  smooth, 
rough  in  old  trees,  from  exfoliating  scales.  Inner  bark  woody,  not  fibrous,  light 
yellow,  turning  orange,  astringent  Wood  beautifully  variegated  with  black  and 
white  streaks,  hard  and  durable,  a  beautiful  furniture-wood.  Twigs  and  leaves 
lopped  for  fodder  in  Oudh.  The  fruit  has  an  unpleasant  smell,  a  bitter  taste, 
ana  a  viscid  bitter  pulp ;  it  is  not  eaten. 

D.  laiuxcefolia,  Roxb.  FL  Ind.  ii.  637,  Hiern,  I.  c.  213,  is  a  moderate-sized 
tree,  with  coriaceous,  oblong  or  lanceolate,  acuminate  leaves,  narrowed  at  the 
base,  male  flowers  fascicled  in  short  cymes,  corolla  tubular,  and  tomentose  sub- 
globose  fruit  1  in.  long,  Eastern  Bengal,  noted  by  Madden,  L  c.  378  (vern.  Ar- 
ainid),  from  the  Kota  Doon  in  Eamaon,  which  requires  confirmation. 

3.  D.  Ghloroxylon,  Roxb.  Cor.  PL  t  49  ;  FL  Ind.  ii.  538.— Syn.  D. 
capitulata,  Wight  Ic.  t.  1224,  1588  (bis).     Vern.  Ninai,  Surat,  Nasik. 

A  tree  or  large  shrub,  with  deeply-cracked  bark ;  tomentose,  sometimes 
armed  with  spinescent  branchlets.  Leaves  alternate,  1-2  in.  long,  elliptic 
obovate-  or  elliptic-oblong,  pubescent  above,  with  rust-coloured  tomentum 
beneath.  Flowers  white,  tetramerous,  the  male  subsessile,  in  compact, 
sessile  axillary  fascicles  of  6-10  flowers ;  bracts  ovate.  Calyx  nearly  to  the 
base  4-cleft,  lobes  rounded,  acute,  strigose  outside  with  stiff  hairs.  Corolla 
glabrous,  except  4  lines  of  hairs  outside.  Stamens  16,  glabrous,  in  2  rows, 
fiie  inner  smaller,  inserted  on  the  base  of  the  corolla,  anthers  broad-oblong 
or  ovate-oblong,  as  long  as  filaments.  Female  flowers  solitary,  sessile  or 
subsessile.  Calyx  strigose  outside,  corolla  glabrous,  ciliate  with  long  stiff 
hairs  at  the  edges  of  lobes.  Staminodes  7-9,  glabrous.  Ovary  glabrous, 
8-celled,  1  ovule  in  each  celL  Styles  4.  Fruit  globose,  £  in.  diam.,  eat- 
able.    Seeds  2-3,  albumen  uniform. 

South  India,  as  far  as  Orissa  on  the  east,  and  Guzerat  on  the  west  coast  FL 
June.    Wood  yellow,  hard  and  durable. 

4.  D.  Lotus,  Linn.— Tab.  XXXVL— Vern.  Arrilok,  arrduk,  maluk 
(the  male  tree  Gwaliddr),  Pb. 

A  middle-sized  tree,  nearly  glabrous,  young  branchlets  and  under  side 
of  young  leaves  only  strigose  with  scattered  hairs.  Leaves  alternate,  3-6 
in.  long,  ovate-  or  elliptic-oblong,  acuminate ;  main  lateral  nerves  6-8  pair, 
petioles  £  in.  long.  Flowers  tetramerous,  rarely  pentamerous.  Calyx  half- 
way down  4-lobed,  lobes  obtuse,  ciliate.  Corolla  glabrous,  lobes  obtuse, 
ciliate  at  the  edges.  Male  flowers  nearly  sessile,  in  small  axillary  or 
extra-axillary  sessile  clusters  of  2-3  flowers.  Stamens  16,  in  2  series,  fila- 
ments short  j  anthers  lanceolate,  cuspidate,  hispid  along  the  connective  on 
both  faces.  Female  flowers  solitary,  nearly  sessile,  staminodes  8,  in  1 
series,  hairy.  Ovary  glabrous,  hairy  near  apex  only,  8-celled ;  styles  4. 
Fruit  dark  purple  or  blackish  when  ripe,  shining,  glaucous  with  bluish 
bloom,  globose  or  ovoid,  J-f  in.  diam.,  supported  by  the  enlarged,  coria- 
ceous, flat  spreading  calyx.     Seed  compressed,  albumen  uniform. 

Wild,  not  uncommon  in  the  western  part  of  the  Jhelam  basin  from  the 
western  end  of  the  Kashmir  valley  at  Baramula,  to  the  Indus  at  2500-6000  ft. 
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More  abundant  trans-Indus,  in  Swat  and  other  districts  north  of  the  Peshawar 
▼alley,  N.E.  Afghanistan,  Beluchistan,  wild  and  cultivated.  .  Three  trees  (pro- 
bably brought  by  Fakirs)  at  Jaggatsukh  iaKullu  (6000  ft.)  called  Bissahri  p&la, 
the  largest  12  ft  girth.  Outside  India  in  Asia  Minor,  Persia,  the  Caucasus, 
China  and  Japan.  Naturalised  in  South  Europe.  Hardy  in  England.  The 
leaves  turn  yellow  in  autumn,  and  are  shed  about  the  end  of  the  year,  the  new 
leaves  coming  out  in  spring.  FL  April-May  ;  fr.  June- Aug.  Growth  slow,  10 
rings  per  in.  radius.  30-40  ft.  high  in  India,  with  a  massive  straight  trunk, 
generally  under  6  ft.  girth.  Foliage  bright  green.  Bark  1  in.  thick,  dark 
brown  or  black,  tesselated  by  cracks,  somewhat  resembling  that  of  Eeptonia 
buxifolia.  The  fruit  is  sweetish,  and  much  prized  by  the  Afghan  tribes,  who 
eat  it  fresh  or  dried,  plain  or  with  rice,  and  use  it  in  sherbets.  The  Lotus  of 
ancient  writers  is  not  this  tree,  but  probably  Zizyphus  Lotus,  p.  89. 

5.  D.  Embryopteris,  Persoon;  Bedd.  FL  Sylv.  t.  69. — Syn.  Embryop- 
teris  glutinifera,  Roxb.  Cor.  PI.  t.  70  ;  Wight  Ic.  t.  843,  844.  D.  gluti- 
nosa,  Koenig ;  Eoxb.  FL  Ind.  ii  533.  Vein.  Oab,  Beng.,  N. W.P.;  Kim, 
Banda. 

A  middle-sized  tree ;  almost  glabrous,  youngest  leaves  only  silky  with 
adpressed  hairs.  Leaves  alternate,  distichous,  coriaceous,  smooth,  shin- 
ing, oblong,  5-8  in.  long,  on  thick  wrinkled  petioles  less  than  J  in.  long. 
Flowers  white  or  cream-coloured,  scented,  tetramerous.  Male  flowers  in 
small  axillary  drooping  pedunculate  cymes  of  3-6  flowers.  Stamens  40 ; 
anthers  linear,  somewhat  hairy,  filaments  shorter  than  anthers,  2  and  2 
connate  nearly  to  the  anther,  inserted  at  the  base  of  the  corolla-tube. 
Female  flowers  large,  solitary,  axillary,  drooping,  on  short  pedicels.  Sta- 
minodes  2-4.  Ovary  hairy;  styles  4-6,  with  broad,  pectinate  stigmas. 
Fruit  globose,  supported  by  the  enlarged  calyx-lobes,  covered  with  rusty- 
coloured,  mealy  tomentum,  glabrous  at  last,  greyish  yellow  when  ripe, 
1^-2  in.  diam.  ;  seeds  5-8,  embedded  in  a  viscid  glutinous  pulp. 

South  India.  Common  on  the  western  coast,  particularly  along  backwaters 
(Bedd.),  Ceylon,  Burma,  Bengal,  Banda.  In  the  sub-Himalayan  tract,  extends 
to  the  Jumna,  ascending  to  2500  ft.  Also  in  Siam  and  Java.  Evergreen,  fiL 
March-May  ;  fr.  Dec.  Growth  moderate,  7-8  rings  per  in.  radius.  Attains  30- 
35  ft.,  with  an  erect  trunk,  not  always  straight,  4  ft.  girth,  spreading  branches, 
forming  an  open  oval  crown.  Bark  \  in.  thick,  black,  generally  with  a  thin, 
whitish  or  rust-coloured  scaly  pellicle.  Wood  pinkish  grey  or  light  brown,  with 
dark  patches,  used  for  building,  and  in  Ceylon  for  masts  and  yards.  The  fruit 
contains  much  tannin  ;  an  infusion  of  it  is  used  to  steep  fishing  nets  and  lines, 
to  make  them  more  durable.  The  viscid  pulp  of  the  ripe  fruit  is  used  as  gum, 
in  bookbinding,  and  in  place  of  tar,  for  paving  the  seams  of  fishing-boats.  The 
extract  of  the  fruit  is  an  excellent  astringent  ^Pharm.  Ind.  132).  Oil  ex- 
tracted from  the  seeds  by  boiling,  as  well  as  the  Dark,  and  leaves  are  used  in 
native  medicine. 

Order  L.   STYRACKE. 

Trees  or  shrubs,  with  alternate  simple  exstipulate  leaves.  Flowers 
regular.  Calyx-tube  usually  more  or  less  adnate  to  the  ovary,  limb  5-, 
rarely  4-lobed     Corolla  perigynous,  regular,  deeply  divided  into  as  many 
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lobes  as  the  calyx,  or  rarely  twice  as  many,  imbricate  or  valvate  in  the 
bud.  Stamens  usually  indefinite,  epipetalous,  attached  in  one  or  more 
series  to  the  corolla-tube.  Ovary  more  or  less  inferior,  2-5-celled,  with 
2  or  more  ovules  in  each  cell ;  style  undivided ;  stigma  capitate,  entire 
or  lobed.  Fruit  generally  indehiscent  Seed  usually  1,  the  embryo  in 
the  axis  of  a  fleshy  albumen.— Eoyle  111.  260  ;  Wight  111.  ii.  149. 

1.  SYMPLOCOS,  Linn. 

Trees  or  shrubs  with  yellow,  white,  rarely  pink  flowers.  Leaves  often 
turning  yellow  in  drying.  Calyx  5-lobed,  lobes  generally  ciliate.  Corolla- 
lobes  imbricate  in  the  bud,  the  petals  sometimes  almost  free.  Stamens 
more  than  twice  the  number  of  corolla-lobes.  Fruit  a  berry  crowned  by 
the  calyx-lobes.     Cotyledons  shorter  than  radicle. 

Flowers  pedicellate ;  pedicels  as  long  as,  or  longer  than 
calyx ;  leaves  membranous  or  subcoriaceous. 
Flowers  in  terminal  panicles ;  fruit  ovoid,  or  nearly 

globose         ........        1.  8,  cratcegoides. 

Flowers   in  short  lateral  racemes  mostly  below  the 

leaves,  on  the  previous  year's  wood ;  fruit  ovoid    .        2.  S.  ramoeisshna. 
Flowers  sessile  or  nearly  sessile;  in  compound  axillary 
spikes ;  leaves  coriaceous. 
Fruit  pitcher-shaped ;  calyx  and  ovary  glabrous  .        .        8.  S.  spicata. 
Fruit  ovoid  or  cylindrical ;  calyx  ciliate,  ovary  hairy    .        4.  S.  racemowL 

1.  8.  cratagoidea,  Hamilton;  Don  Prod.  Fl.  Nepal.  145. — Syn.  S. 
panieulata,  "Wall. ;  Lodhra  cratcegoides,  Decaisne  in  Jacq.  Voy.  Bot.  t. 
110.  Vern.  bu,  laudary  loj,  losh,  Pb. ;  Lodh,  Kamaon;  Ludh,  Jaunsar 
Bawar. 

A  large  shrub  or  moderate-sized  tree,  young  shoots  and  leaves  pilose. 
Leaves  membranous,  elliptic  or  ovate,  acuminate,  2-4  in.  loug,  sharply  ser- 
rate, on  short  petioles,  turning  yellow  in  drying.  Flowers  fragrant,  snow- 
white,  in  cymose  corymbs  forming  terminal  panicles,  pedicels  slender, 
as  long  as  flowers,  bracts  linear  caducous.  Calyx  turbinate,  tube 
glabrous,  lobes  rounded,  ciliate.  Corolla  5-cleft  nearly  to  the  base. 
Stamens  numerous,  filaments  filiform,  connate  in  5  bundles.  Ovary  2- 
celled ;  stigma  capitate,  papillose.  Fruit  ovoid  or  nearly  globose,  J-J  in. 
long,  crowned  with  the  remains  of  calyx-limb,  1 -seeded,  embryo  curved, 
cylindrical. 

Himalaya  3000-8000  ft.,  from  near  the  Indus  to  Assam.  Scarce  near  its 
north-west  limit  Rasia  hills.  The  new  foliage  appears  in  May,  and  soon 
afterwards  the  tree  is  covered  with  a  profusion  of  snow-white  blossoms,  which 
scent  the  air  to  some  distance,  and  turn  yellow  in  drying.  Fr.  July-Oct. 
Attains  30  ft,  with  a  straight  trunk  3-4  ft  girth.  Young  bark  cinereous  with 
large  lenticels.  Old  bark  grey,  brownish,  or  dark  bluish,  rough.  Wood  white, 
hard,  durable,  has  been  recommended  for  turning.  A  yellow  dye  is  extracted 
from  leaves  and  bark,  which  is  used  to  mix  with  madder. 

2.  8.  ramosissima,  WalL ;  DC.  Prodr.  viil  257.— Vern.  Lodh. 

A  small  glabrous  tree.    Leaves  membranous,  4-6  in.  long,  lanceolate, 
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or  elliptic-lanceolate,  long-acuminate,  crenate,  or  with  small  sharp  glandu- 
lar teeth,  petioles  J  in.  long ;  main  lateral  nerves  6-8  pair,  prominent 
below,  joined  by  reticulate  veins  and  distinct  intramarginal  nerves. 
Flowers  on  pedicels  as  long  as  calyx,  in  short  axillary  and  extra-axillary 
racemes  not  exceeding  li  in.  in  length,  racemes  generally  on  the  previous 
year's  wood,  below  the  leaves ;  bracts  ovate,  ciliate,  deciduous,  2  at  the 
base  of  calyx,  and  1  at  the  base  of  each  pedicel.  Calyx  pubescent. 
Stamens  indefinite ;  filaments  flat,  anthers  didymous.  Ovary  3-celled. 
Berries  ovoid,  J  in.  long,  on  short  pedicels,  1-4  together  in  short  racemes. 

Himalaya,  ascending  to  7500  ft.,  from  the  Jumna  to  Bhutan,  Kasia  hills.  Fl. 
April-June;  fr.  July,  Aug.  Bark  dark-red  brown,  with  close  longitudinal 
wrinkles.  Wood  greyish  or  reddish  white,  close-grained,  hard  and  strong.  In 
Sikkim  the  yellow  silkworm  is  raised  on  its  leaves. 

3.  8.  spicata,  Koxb.  FL  Ind.  ii.  541.— Vern.  Lodh  (seeds  Bholia\ 
Kamaon  (Madden,  Journ.  As.  Soc.  xvii  part  L  p.  570). 

A  middle-sized  tree ;  glabrous,  inflorescence  only  pubescent  Leaves 
coriaceous,  elliptic  -  oblong,  serrulate,  3-6  in.  long,  on  short  petioles. 
Flowers  white,  turning  yellow  when  dry,  sessile  or  subsessile,  in  axillary, 
compressed,  shortly  pedunculate  or  sessile  flower-spikes,  1-3  in.  long,  each 
flower  supported  by  3  ovate  pubescent  bracts.  Calyx  and  ovary  glabrous. 
Drupes  dry,  3-12,  sessile,  ovoid  or  nearly  globose,  contracted  at  the  top 
below  the  persistent  calyx,  olive-coloured,  12-ribbed,  about  the  size  of  a 
pea,  enclosing  a  hard  1 -seeded  nut ;  peduncles  1-3  in.  long. 

Common  along  the  Western  Ghats  and  the  mountains  in  the  vicinity  of  the 
Ghats,  ascending  to  7000  ft.  Burma,  Kasia  hills,  Assam,  Sikkim.  Outside 
India  this  tree  is  found  in  the  Indian  Archipelago,  China,  Queensland,  and  New 
South  Wales.  FL  Sep.-Dec  The  nuts,  which  resemble  a  small  fluted  pitcher 
(Roxb.),  are  strung  like  beads  and  hung  round  the  necks  of  children  to  prevent 
eviL 

In  Herb.  Kew  and  Herb.  Univ.  Edinb.  are  specimens  collected  bv  Madden 
in  Eastern  Kamaon  at  4500  ft,  which  may  perhaps  belong  to  this  species, 
with  elliptic-oblong,  serrate,  pubescent,  membranous  leaves  6  in.  long,  flowers 
sessile,  calyx  pubescent,  ovary  glabrous,  in  paniculate,  axillary  spikes  J  the 
length  of  leaf,  the  lateral  spikes  inserted  near  the  base.  They  have  been  re- 
ferred to  S.  polystachya,  WalL,  which  is  very  near,  if  not  identical  with  S. 
spicata. 

4.  8.  racemoaa,  Roxb.  FL  Ind.  ii  539. — Sans.  LodJira,  savara  lodhra. 
Vern.  Lodh,  Beng. 

A  small  tree,  glabrous,  only  inflorescence  pubescent  Leaves  coriaceous, 
elliptic-oblong,  serrulate,  3-6  in.  long,  on  short  petioles..  Flowers  yellow, 
fragrant,  nearly  sessile,  on  short  axillary  compound  spikes  1-2  in.  long, 
each  flower  supported  by  3  ovate  pubescent  bracts.  Calyx-lobes  obtuse, 
ciliate.  Filaments  numerous,  as  long  as  the  spreading  corolla,  inserted 
near  its  base ;  anthers  didymous.  Ovary  hairy,  3-celled.  Fruit  oblong 
or  cylindric,  more  or  less  distinctly  ribbed,  often  slightly  curved,  nearly 
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£  in.  long,  purple  when  ripe,  enclosing  a  bard  1-3-celled  nut,  with  1  or  2 
seeds. 

Burdwan,  Midnapur,  Kasia  hills,  Sikkim,  Nepal,  Western  Ghats.  Attains 
20  ft.   Bark  rough,  spongy,  grey.   FL  Oct-Dec. ;  fr.  May.    Bark  used  in  dyeing. 

There  is  a  tree  in  the  Babar  of  Kamaon  and  in  the"  hill  forests  of  Gonda  and 
Baraich  (R.  Thompson),  which  has  been  referred  to  8.  Hamiltoniana,  Wall. 
It  is  closely  allied  to  8.  racemosa,  but  differs  by  longer  flower-spikes,  and  the 
fruit  distinctly  ribbed  and  crowned  by  broad  membranous  calyx  -  lobes.  S. 
nervosa,  A.  DC. ;  Wight  Ic.  t.  1235 ;  a  large  tree  on  the  Nilgiris,  is  near  to  S. 
racemoaa. 

Order  LL  OLEINEJE. 

Trees  or  shrubs ;  leaves  opposite,  rarely  alternate,  entire  or  pinnate.  No 
stipules,  flowers  regular,  generally  in  axillary  or  terminal  cymose 
panicles.  Calyx  free,  usually  small,  the  limb  of  4,  5,  or  more  teeth  or 
lobes,  sometimes  truncate.  Corolla  gamopetalous,  with  4, 5,  or  more  lobes, 
sometimes  divided  to  the  base,  or  wanting.  Stamens  2,  adnata  to  the 
corolla,  alternating  with  the  carpels ;  anthers  2-celled,  opening  in  longi- 
tudinal slits ;  filaments  usually  short  Ovary  superior,  2-celled,  with  2, 
rarely  1,  3,  or  4  ovules  in  each  celL  Fruit  succulent  or  dry,  seeds  with 
or  without  albumen,  embryo  straight. — Koyle  I1L  266,  267  (Jasminew), 
Wight  I1L  iL  151,  157. 

Fruit 'an  indehiscentj  winged  samara ;  leaves  imparipinnate     .        1.  Fbaxintjs. 
Fruit  a  capsule,  dehiscing  loculicidally,  the  valves  septiferous. 
Leaves  imparipinnate ;  capsule  woody ;  no  albumen    .        .        2.  Schrebera. 
Leaves  simple  or  pinnatind ;  capsule  coriaceous ;  albumen 

fleshy 3.  Syringa. 

Fruit  a  drupe,  with  a  bony  or  coriaceous  putamen ;  albumen 

fleshy ;  corolla  rotate ;  leaves  simple,  coriaceous       .        .        4.  Olea. 
Fruit  a  berry ;  albumen  fleshy  or  cartilaginous  p  corolla -tube 

short ;  leaves  simple 5.  Ligustbum. 

Fruit  a  2-lobed  berry,  1  lobe  sometimes  wanting ;  seeds  with- 
out albumen ;  leaves  unifoliolate  or  imparipinnate  j  corolla- 
tube  cylindrical 6.  Jasminum. 

Fruit  flat,  capsular,  separating  when  ripe  into  2  flat  1 -seeded 

cells;  leaves  simple 7.  Nyctanthbs. 

The  two  principal  sub-Orders  of  this  Family,  often  regarded  as  distinct  Orders, 
are  Jcumincce,  with  imbricate  corolla-lobes,  and  exalbuminous  seeds  (Jasminum 
Nyctanthes) ;  and  Oleinece,  with  corolla  valvate,  or  wanting,  and  albuminous 
seeds  (Fraxinus,  Syringa,,  Olea,  Liyustrum).  Olea  fragrant,  however,  and 
other  species  of  that  genus,  have  an  imbricate  corolla.  Schrebera  is  somewhat 
anomalous,  often  associated  with  Bignomacem,  but  in  some  respects  closely 
allied  to  Syringa. 

1.  FBAXINUS,  Tournet 

Trees  or  shrubs,  with  opposite,  imparipinnate  leaves.  Flowers  in  ra- 
cemes or  panicles,  polygamous  or  dioicous.  Calyx  4-dentate,  4-cleft,  or 
wanting.  Petals  4  (Section  Ornus),  generally  cohering  at  the  base  in  pairs, 
or  wanting  (Section  Fraxinasier).    Stigma  bifid.    Fruit  (samara)  indehis- 
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cent>  winged  at  the  top,  1-  or  2-celled,  1-  or  2-seeded.     Seed  with  a  fleshy 
or  somewhat  horny  albumen  and  a  cylindrical  embryo,  radicle  superior. 

Lateral  leaflets  petiolnlate ;  flowers  and  fruit  in  large  terminal 

panicles ;  samara  supported  by  the  persistent  calyx         .     1.  F,  floribunda. 
Lateral  leaflets  sessile ;  fruit  in  short  lateral  racemes ;  no  trace 

of  calyx  at  the  base  of  samara 2.  F.  excelsior. 

Lateral  leaflets  subsessile ;  fruit  in  numerous  short  lateral 

umbelliform  clusters ;  samara  supported  by  the  persistent 

calyx 3.  F.  Moorcroftiana. 

1.  P.  floribunda,  WalL— Tab.  XXXVII.— Eoxb.  FL  Ind.,  ed.  Carey, 
i.  150 ;  PI.  As.  Ear.  t.  277. — Vera.  Banarish,  Afg. ;  Sum,  sumb,  rnnnuy 
shun,  hum,  hamu,  Pb. ;  Angan,  angou,  dakkuri,  N.W.P. ;  Kangu,  tahaxi, 
NepaL 

A  large  tree,  with  compressed  branchlets.  Leaflets  opposite,  3-4  pair, 
petiolnlate,  ovate-oblong,  long-acuminate,  serrate,  serratures  often  falcate, 
4-6  in.  long,  glabrous  above,  pilose  along  nerves  beneath ;  main  lateral 
nerves  prominent,  10  - 15  pair,  often  branching,  joined  by  prominent 
reticulate  veins.  Flowers  white,  often  bisexual,  inodorous,  on  slender 
pedicels  as  long  as  flowers,  in  large  compound  terminal  panicles,  the 
lower  branches  in  the  axils  of  pinnate  or  linear  floral  leaves.  Calyx  4- 
dentate,  teeth  sometimes  short  Petals  4,  oblong,  narrowed  at  both  ends, 
2-3  times  the  length  of  calyx.  Stamens  longer  than  petals.  Samara 
oblanceolate,  1-1 J  in.  long,  acute,  narrowed  below,  seed-part  cylindrical 
or  four-sided,  supported  by  the  persistent  and  somewhat  enlarged  calyx. 
Style  not  persistent 

Afghanistan,  wild  and  cultivated,  Kandahar,  Beluchistan,  trans-Indus  terri- 
tory, on  the  east  flank  of  the  Suliman  range.  Himalaya,  not  common,  occa- 
sionally planted  from  the  Indus  to  Sikkim,  between  5000-8500  [ft.,  in  Sikkim 
ascending  to  11,000  ft  Found  locally  in  groups  in  shady  parts  of  mixed  forests. 
Leafless  during  part  of  winter.  Fl.  at  various  times,  usually  April-May ;  fruit 
ripens  Aug.-Sept  Growth  moderate,  8  rings  per  in.,  WalL  A  tree  30  years 
old,  40  ft.  high,  and  4  ft.  girth,  Stewart    Hardy  in  England. 

The  finest  specimens  in  the  N.W.  Himalaya  are  those  planted  near  villages 
and  temples  on  the  Chenab,  some  of  which  are  exceedingly  handsome  large 
trees,  120  ft.  high,  with  a  thick-based,  erect,  tall  trunk,  attaining  a  girth  of  12, 
at  times  15  ft.  Bark  cinereous,  smooth,  but  with  deep  longitudinal  cracks  and 
transverse  furrows.  Wood  similar  to  English  ash,  tough  and  hard,  valued 
much  for  ploughs,  jampan-poles,  and  in  Kashmir  reckoned  the  best  wood  for 
oars.    Coral-shaped  galls  not  uncommon  on  the  branches. 

Closely  allied  to  this  species  is  the  Manna  Ash  of  the  Mediterranean  region, 
F.  Ornus,  Linn.  Italian :  Avornidlo  (Ornello,  Calabria ;  Frascinu  di  manna, 
muddia,  middia,  Sicily).  The  difference  consists  in  long  linear  calyx-lobes, 
linear  petals,  many  times  longer  than  calyx,  the  samara  not  narrowed  at  the 
base,  and  often  terminated  by  the  base  of  the  persistent  style.  The  leaflets  also 
are  shorter  and  not  long-acuminate,  but  vary  in  shape  exceedingly,  from  nar- 
rowly lanceolate  to  almost  orbicular.  This  variability  has  given  rise  to  the 
erroneous  supposition  of  two  species  or  varieties,  F.  Ornus  BnaF.  rotundtfolia. 
Manna  is  the  sweet  concrete  juice,  which  exudes  from  cuts  made  in  the  bark. 
Small  sticks  are  inserted  in  the  wounds,  round  which  the  manna  congeals  like 
stalactites,  and  that  which  runs  down  to  the  roots  is  gathered  on  tiles  or  half-dry 
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cactus  leaves.  The  gathering  of  the  produce  begins  when  the  stems  have  a  thick- 
ness of  at  least  3  inches.  The  cuts  are  nearly  horizontal,  l|-2  in.  long,  and  1  in. 
apart  One  cut  is  made  daily,  beginning  at  the  base  of  the  tree,  the  next  directly 
above  the  first,  and  so  on,  while  dry  weather  lasts.  In  wet  weather,  or  when 
the  sirocco  blows,  the  manna  dissolves  and  cannot  be  collected.  The  best  time 
for  notching  is  July  and  August,  and  the  weather  most  favourable  to  produce 
is  that  in  which  there  are  steady  north  and  north-west  winds,  dry  air,  moderate 
heats  and  calm  nights.  In  the  second  year  the  cuts  are  made  in  the  untouched 
part  of  the  stem,  and  when  after  some  years  the  tree  has  been  all  cut  round,  it 
is  exhausted,  and  should  be  felled.  The  trees  are  replaced  by  coppice-shoots 
from  the  stool,  and  by  planting.  This  is  the  procedure  in  Sicily,  as  described 
by  Dr  Cleghorn  in  Trans.  Bot.  Soc.  Edinb.  vot  x.  1870,  p.  132. 

F.  retusa,  Champ,  of  China,  is  also  near  to  F.  jloribunda,  but  the  calyx  is 
larger  and  truncate,  and  the  samara  is  always  emarginate. 

2.  P.  excelsior,. Linn. ;  Hook.  Stud.  Fl.  238. — Vern.  Sum,  hum,  Pb. 

A  large  glabrous  tree.  Leaflets  3-5  in.  long,  1J-2  in.  broad,  2-4  pair, 
elliptic,  or  elliptic-oblong,  acuminate,  serrate,  membranous,  the  terminal 
petiolulate,  the  lateral  sessile  or  subsessile,  with  grey  or  tawny  floccose 
pubescence  underneath  along  the  midrib ;  main  lateral  nerves  6-8  pair. 
Samaras  on  slender  pedicels,  in  lateral  drooping  racemes,  sometimes  com- 
pound at  the  base ;  linear,  1-1  £  in.  long,  J  in.  broad,  flat,  with  5  or  more 
longitudinal  nerves  from  the  base,  branching  and  anastomosing  above 
the  seed-part;  base  narrowed,  without  any  trace  of  calyx,  apex  acute, 
obtuse  or  emarginate,  often  with  the  remains  of  style. 

I  have  examined  numerous  specimens  from  N.W.  India,  but  only  in  fruit. 
There  is  no  doubt,  however,  that  it  belongs  to  the  section  Fraxinaster  without 
corolla.  F.  syriaca,  Boiss.,  which  is  found  in  Afghanistan,  has  elliptic  samaras, 
grey  and  subcoriaceous  leaves  ;  the  other  allied  species  (or  varieties)  of  Western 
Asia  and  South  Europe  {F.  oxyphyUa,  Bieb.,  F.  rostrata,  Gussone,  F.  australis, 
Gay,  and  F.  angutiifolia,  Vahl),  have  lanceolate  and  deeply  serrate  leaflets. 
It  thus  stands  nearer  to  F.  excelsior  than  to  any  other  species  known  to  me,  the 
principal  difference  being  in  the  number  of  leaflets,  which  are  4-6  pair  in  the 
common  ash.  But  forms  with  1-4  pair  are  not  uncommon,  and  there  is  a  well- 
known  variety  with  unifoliolate  leaves  (F,  heterophytta,  Vahli  However,  until 
flowering  specimens  are  examined,  the  identification  of  tnis  tree  with  F. 
excdsior,  which  was  first  made  by  Dr  Stewart,  must  be  regarded  as  provisional. 

N.  W.  Himalaya.  Basin  of  the  Jhelam,  Chenab  and  Ravi  rivers,  between 
4000  and  6000  ft.  Europe,  Caucasus,  North  Persia  (Buhse).  New  leaves  and 
flowers  in  April,  May  ;  Jr.  June,  July.  A  large,  handsome  tree  in  the  N.W. 
Himalaya,  50-60  ft  high,  with  a  straight  tall  trunk,  attaining  7  ft.  girth, 
branches  erect  or  spreading,  often  with  drooping  branchlets,  forming  a  lax, 
oval,  pyramidal  crown,  in  old  trees  roundea.  Bark  \  in.  thick,  or  more, 
brownish -grey,  or  greyish-  or  yellowish -green,  smooth  between  longitudinal 
cracks. 

The  wood  of  the  European  Ash  is  whitish,  with  brown,  often  mottled  heart- 
wood,  the  medullary  rays  are  narrow  and  very  numerous,  the  annual  rings 
clearly  marked,  each  ring  consisting  of  an  inner  belt,  which  is  very  porous,  the 
tissue  between  the  medullary  rays  being  mainly  composed  of  numerous  large 
pores,  and  an  outer  more  compact  belt  with  few  pores.  Its  weight  varies  be- 
tween wide  limits ;  slowly-grown  wood,  with  narrow  rings  and  a  larger  propor- 
tion of  porous  tissue,  being  sometimes  lighter  than  wood  which  had  grown  more 
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rapidly.  According  to  Nordlinger  (Die  technischen  Eigenshaften  der  Holzer. 
520),  the  specific  gravity  is  between  0.57  and  0.94.  Tredgold  (Principles  of  Car- 
pentry) gives  0.690  to  0.811,  or  43.1  to  50.7  lb.  per  cub.  ft.,  but  I  have  seen 
pieces  of  English  Ash  weighing  as  much  as  55  lb.  The  wood  is  highly  prized 
on  account  of  its  toughness  and  elasticity,  it  takes  a  beautiful  polish,  and  is 
largely  used  for  wheelwork,  oars,  handles  of  tools,  and  furniture. 

The  Ash  in  Europe  requires  much  light,  but  grows  with  great  rapidity  when 
young,  and  with  its  powerful  terminal  shoots  pierces  readily  through  thickets  of 
the  Beech,  with  which  it  is  often  associated.  In  this  respect  it  somewhat  re- 
sembles the  Teak,  which,  though  it  requires  much  light,  will  yet  hold  its  own  in 
a  mixed  forest,  because  the  leaders  of  the  young  trees  are  able  to  pierce  through 
thickets  of  Bamboos  and  other  trees.  Pure  Asfrforeste  are  unsatisfactory,  because 
the  foliage  of  the  older  tree  is  light  and  does  not  cover  the  ground  sufficiently ; 
but,  mixed  with  Beech,  the  tree  grows  well,  and  the  stems  attain  great  height 
and  girth.  In  certain  localities,  and  under  certain  circumstances,  the  Ash  keeps 
ahead  of  the  Beech  to  an  advanced  age,  and  in  such  places  the  green  heads  of 
the  tree  stand  out  from  the  mass  of  the  more  yellowish-green  foliage  of  the 
Beech  ;  in  other  places,  the  Beech  is  said  to  overtake  the  Ash  when  older.  The 
study  of  this  tree  in  the  forests  of  Europe  has  a  particular  interest  for  Indian 
foresters,  owing  to  the  similarity  of  its  growth  to  the  Teak.  The  Beech  forests 
of  Buckinghamshire,  the  mixed  forests  (Beech,  Wych  or  Mountain-elm,  Ash, 
Sycamore,  and  Acer  platanoides)  of  Lauterberg  on  the  Harz,  and  the  forests  on 
the  Rauhe  Alp  near  Urach  in  Wurtemberg,  are  very  instructive  for  the  study 
of  this  interesting  tree. 

The  Ash  coppices  welL  The  finest  planted  coppice-woods  of  Kent,  for  the 
production  of  hop-poles  and  hoops,  consist  of  Ash  and  Sweet  Chestnut  It  is 
for  farther  inquiry  whether  the  Himalayan  tree  here  described  possesses  the 
numerous  excellent  qualities  of  the  European  Ash. 

3.  P.  Moorcroftiana,  Wall— Syn.  F.  zanthoxyloides,WaH;  DC.  Prodr. 
viii.  275.  Vera.  Shang,  Afg. ;  Hanuz,  nuch,  sJalli,  cJtuj,  stju,  churn,  thum, 
sandal,  shangal,  butru,  Tb. ;  Auga,  gaha,  N.W.P. 

A  large  shrub,  or  small  tree,  with  compressed  branchlets.  Leaves  approx- 
imate at  the  ends  of  branchlets,  often  very  unequal  in  size  on  the  same 
tree ;  leaflets  opposite,  3-5  pair,  1-2  in.  long,  obtusely  dentate,  sessile  or 
subsessile,  the  terminal  narrowed  into  a  marginate  petiolule ;  common 
petiole  narrow-winged.  Flowers  appearing  before  the  leaves,  in  compact, 
rounded,  short  lateral  panicles  with  hirsute  bracts.  Calyx  rusty  pilose 
outside,  cleft  to  one-fourth  into  4  broad,  rounded  teeth.  Petals  4,  linear- 
oblong,  connate  in  pairs  at  the  base.  Anthers  subsessile,  large,  erect. 
Fruit  on  filiform  pedicels,  drooping,  in  numerous  short  umbelliform 
fascicles  below  the  leaves.  Samara  linear-spathulate,  1-1 J  in.  long,  seed- 
part  thick,  ribbed  and  furrowed,  supported  by  the  persistent  calyx,  top 
acute,  with  the  base  of  the  persistent  style.  Seed  1,  compressed,  linear, 
with  longitudinal  ridges  and  furrows. 

Afghanistan  and  Beluchistan.  Trans-Indus  territory  on  eastern  flank  of  Suli- 
man  range.  N.W.  Himalaya,  mainly  in  the  inner  more  arid  districts,  Jhelam 
basin  (3500-5000  ft),  Chenab,  very  abundant  in  places  (3000-9000  ft),  Kuna- 
war  and  Piti  (5000-8000  ft),  Kamaon  (9000  ft)  Often  gregarious,  on  bare  arid 
slopes.  FL  April ;  fruit  ripens  June- Aug.  Growth  slow,  20  rings  per  in.  of 
radius. 

Attains  at  times  25  ft,  with  a  short  erect  trunk  5-6  ft.  girth,  and  stiff  diver- 
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gent  branches,  forming  a  rounded  crown.  Generally  a  large  shrub,  10-16  ft. 
nigh.  Bark  ±-$  in.  thick,  cinereous  or  brown,  scabrous  with  light-coloured 
specks,  smooth  while  young,  with  shallow  wrinkles,  dark  and  much  cracked 
when  old,  resembling  the  bark  of  Reptonia  buxi/olia.  Wood  light  brown,  with 
a  few  white  specks,  heavy,  hard,  close-grained,  strong,  polishes  well.  Used  for 
tool-handles,  yields  excellent  fuel  The  leaves  are  valued  as  fodder  for  sheep 
and  goats,  and  the  tree  is  much  lopped. 

2.  SCHBEBERA,  Boxb. 

Deciduous  trees,  with  imparipinnate  leaves;  flowers  in  terminal 
trichotomous,  corymbose,  compound  cymes.  Calyx  campanulate,  with  5 
unequal  teeth,  often  splitting  into  2  lips.  Corolla  hypocrateriform ;  tube 
longer  than  calyx,  limb  spreading,  5-7-lobed,  the  lobes  imbricate  in  bud. 
Stamens  2,  inserted  in  the  corolla-tube ;  anthers  ovate-oblong,  cells  par- 
allel, contiguous.  Ovary  2 -celled,  4  ovules  in  each  cell;  stigma  bifid. 
Fruit  a  large  pear-shaped  2-valved  capsule,  thick,  woody,  dehiscing  locu- 
licidally,  the  valves  septiferous.  Seeds  8,  pendulous  from  the  top  of  the 
cell,  ending  below  in  a  long,  lanceolate  wing ;  testa  smooth,  with  a  thick, 
spongy  inner  coating;  albumen  0,  radicle  short,  superior,  cotyledons 
oblong,  fleshy,  longitudinally  plaited. 

1.  8.  swietenioides,  Boxb.  Cor.  PL  t  101 ;  EL  Ind.  L  109;  Wight 
I1L  t  162. — Vern.  Moka,  mokha,  gdki,  ghaut,  gautha  (Thiteoayledu, 
Burm.) 

A  moderate-sized  tree,  with  grey  brancblets  and  deciduous  pubescent 
leaves,  sometimes  glabrate  afterwards.  Leaflets  3  or  4  pair,  ovate,  entire, 
sometimes  ovate-lanceolate,  obtusely  acuminate,  base  often  unequal-sided, 
blade  2-4  in.  long,  the  lateral  leaflets  short  petiolulate,  the  terminal  on  a 
petiolule  half  the  length  of  blade;  main  lateral  nerves  6-8  pair,  with 
shorter  intermediate  ones.  Flowers  fragrant  at  night.  Cymes  regularly 
trichotomous,  3-6  in.  long,  and  equally  broad,  ramifications  and  linear 
bracts  pubescent.  Calyx  pubescent  Corolla  £  in.  long,  white  and  brown, 
fragrant,  the  inside  of  lobes  with  elevated  brown  glandular  dots.  Cap- 
sule pendulous,  rough  with  white  elevated  specks,  2  in.  long. 

Found  here  and  there,  common  in  places,  but  not  gregarious,  in  South  and  Cen- 
tral India,  and  in  Burma.  In  Western  India  I  found  it  in  Banswara,  and  in  the 
Bassi  forests  of  Mevwar,  N.E.  of  Chittor.  Said  to  grow  in  Sindh,  on  the  hills 
west  of  the  Indus  (Graham,  Bombay  Cat  112).  In  the  sub-Himalayan  tract  only 
known  from  the  south-east  corner  of  Eamaon.  Bare  for  several  months,  the 
new  leaves  come  out  April-May  ;  fl.  Feb.-ApriL 

A  middle-sized  tree,  attaining  40  ft,  but  generally  smaller.  Trunk  erect, 
straight,  4-5  ft.  girth,  with  numerous  branches.  Bark' ash-coloured,  scabrous. 
Heartwood  yellowish  grey,  close-grained,  hard,  50  lb.  per  cub.  ft.,  seasons 
well,  without  warping  and  splitting,  works  freely  and  is  durable.  Used  for  the 
beams  of  weavers  looms,  for  making  combs,  and  in  turning.  Has  some  of  the 
qualities  of  boxwood. 

A  second  species  is  described  by  S.  Kurz  in  Flora,  1872,  p.  398,  as  S.  pubescent 
from  Jubbulpore,  with  subsessile  leaflets.  I  have  not  seen  specimens,  and  the 
matter  requires  farther  inquiry  on  the  spot 
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3.  SYRJLNGA,  linn. 

Shrubs  or  small  trees,  with  entire  or  pinnatifid  deciduous  leaves;  flowers 
in  a  terminal  thyrsus,  consisting  of  numerous  compound  trichotomous 
cymes.  Calyx  more  or  less  persistent,  campanulate,  4-toothed,  teeth 
often  small  Corolla  hypocrateriform ;  tube  longer  than  calyx,  limb  4- 
lobed,  the  lobes  valvate  in  bud.  Stamens  2,  inserted  on  the  corolla-tube. 
Ovary  2-celled,  2  ovules  in  each  cell;  stigma  bifid.  Fruit  a  coriaceous 
capsule,  more  or  less  cylindrical,  2-celled,  2-valved,  dehiscing  loculicidally, 
the  valves  septiferous.  Seeds  pendulous  in  pairs  from  the  top  of  each 
cell,  with  a  narrow  wing  all  round.  Embryo  straight  in  a  fleshy  albu- 
men, cotyledons  foliaceous,  radicle  superior. 

Leaves  elliptic -oblong,  pale  beneath,  8-5  in.  long,  young  parts  pu- 
bescent       1.  &  JBhnodi. 

Leaves  lanceolate  elliptic  or  pinnatifid,  1-2  in.  long ;  wholly  glab- 
rous   2.  8.  persica, 

1.  8.  Emodi,  Wall ;  Royle  HI.  t.  65. — Vern.  Banphunt,  ban  ddkhur, 
banchir,  razli,  juari,  rangkrun,  rangchui,  Jcchimu,  lolti,  leila,  shafri, 
shapri,  duden,  chilanghati,  Pb. 

A  large  deciduous  shrub ;  glabrous,  inflorescence  only  and  young  leaves 
pubescent  Leaves  elliptic-oblong,  entire,  base  acute,  apex  short-acumi- 
nate, pale  beneath,  b^ade  3-5  in.,  petiole  1  in.  long ;  main  lateral  nerves 
6-8  pair,  arcuate.  Flowers  purplish  lilac,  scented ;  thyrsus  pyramidal,  3-6 
in.  long,  with  lanceolate  deciduous  bracts,  the  lower  branches  in  the  axils 
of  leaves,  flowers  on  short  pedicels,  crowded  in  short  compact  cymes. 
Calyx-teeth  triangular,  often  very  short  Corolla-lobes  linear- oblong, 
generally  with  an  indexed  point :  tips  of  anthers  exserted.  Capsule 
cylindrical,  acute  at  both  ends,  f  in.  long,  often  curved. 

Safedkoh,  trans-Indus  9000  ft.  Abundant  in  many  parts  of  N.W.  Himalaya, 
from  the  Indus  to  the  Sarda,  ascending  to  11,000  ft,  in  the  outer  moister  ranges, 
as  well  as  in  the  inner  more  arid  tracts  (Lahoul).  Hardy  in  England.  A  culti- 
vated form  raised  from  Himalayan  seed,  is  described  and  figured  in  Bot.  Reg. 
vol.  31,  tab.  6,  with  white  flowers,  and  a  heavy  unpleasant  smell.  FL  May- 
Aug.;  fr.  Sept-Oct  Attains  8-10  ft,  the  bark  of  branches  is  waited  with 
larro  whitish  lenticels.  Wood  white,  even-  and  close-grained.  Leaves  used 
as  fodder  for  goats. 

N    2.  8.  persica,  Linn.  Bot  Mag.  t  486. — Vern.  Hidsmin,  Kashmir. 

A  glabrous  shrub.  Leaves  elliptic  lanceolate  or  pinnatifid,  1-2  in.  long. 
Flowers  white  or  purplish  lilac,  scented,  thyrsus  narrow'  pyramidal,  6-8 
in.  long,  with  linear  bracts ;  flowers  in  regular,  trichotomous,  but  often 
incomplete  cymes,  the  terminal  on  pedicels  £-£  in.  long,  the  lateral  often 
subsessila  limb  of  corolla  spreading,  lobes  ovate  or  obovate,  acute, 
edges  thickened.    Capsule  cylindrical,  £  in.  long. 

Cultivated  in  Kashmir  and  at  Lahore.  Found  (apparently  wild,  with  entire 
leaves)  by  Dr  Stewart  near  Kanigorum,  the  chief  village  of  Waziristaii,  on  the 
eastern  flank  of  the  Suliman  range,  at  8000  ft  Believed  to  be  indigenous  in 
Persia,  whence  it  has  been  introduced  to  Europe ;  hardy  in  England,  and  grown 
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everywhere  in  gardens  with  Svringa  vulgaris,  Linn.,  which  is  marked  by  broad- 
ovate  or  cordate  leaves.    Leafless  m  winter  ;  fl.  April- May. 

4.  OLEA,  Linn. 

Trees  or  shrubs,  with  opposite,  coriaceous,  persistent  leaves.  Flowers 
often  unisexual.  Calyx  shortly  campanulate,  4-dentate  or  truncate.  Cor- 
olla with  a  short  tube  and  4  spreading  lobes,  valvate  or  imbricate  in  bud 
(in  a  species  not  Indian  wanting).  Stamens  2,  exserted.  Ovary  2-celled, 
2  ovules  in  each  cell ;  stylo  short,  stigma  bifid,  or  capitate.  Fruit  a  drupe, 
the  endocarp .  usually  hard,  the  exocarp  fleshy.  Seed  solitary,  rarely  2, 
albumen  fleshy,  its  cells  filled  with  oil.  Embryo  straight,  nearly  as  long 
as  the  seed,  cotyledons  foliaceous,  radicle  superior. 

Lateral  nerves  indistinct,  leaves  clothed  beneath  with  a  film  of 

reddish  scales 1.0.  aupidaia. 

Lateral  nerves  distinct,  leaves  without  scales  beneath. 
Flowers  in  compound  trichotomous  cymes  ;  corolla-lobes  val- 
vate         2.  0.  glandulifera. 

Flowers  in  nmbelliform  fascicles  ;  corolla-lobes  imbricate       .    8.  0.  fragram. 

1.  0.  cuspidate,  WalL— Tab.  XXXVIII— Syn.  0.  ferruginea,  Royle 
111.  t  65.  Vera.  Khwan,  shwan,  Trans  -  Indus ;  Zaitun,  Afghanistan 
(Griffith).     Koy  kohu,  Mo,  kdu9  Pb. ;  Kdu,  N.W.P. ;  Kahu,  Jchdu,  Sindh. 

A  middle-sized  unarmed  tree.  Branchlets,  petioles,  and  inflorescence 
clothed  with  a  white  or  grey  film  of  minute  scales.  Leaves  oblong- 
lanceolate,  cuspidate,  entire,  2-4  in.  long,  shining  above,  thickly  clothed 
beneath  with  a  dense  ferruginous  or  red  film  of  scales,  the  scales  minute, 
orbicular,  fixed  in  the  centre,  circumference  minutely  and  irregularly 
dentate ;  midrib  prominent ;  lateral  nerves  invisible  beneath,  indis- 
tinctly visible  on  the  upper  surface,  anastomosing  by  intramarginal  veins. 
Flowers  whitish,  bisexual,  in  axillary,  more  or  less  regularly  trichotomous 
cymes,  generally  shorter  than  leaf,  equalling  about  half  its  length. 
Bracts  linear,  caducous  ;  the  lateral  flowers  sessile  or  subsessile,  the  ter- 
minal pedicellate.  Calyx  short-campanulate,  with  4  short  teeth,  nearly 
truncate.  Corolla  rotate,  lobes  ovate,  acute  with  a  distinct  midrib, 
valvate  in  bud.  Anthers  oval,  the  cells  contiguous  on  the  outside, 
dehiscing  laterally,  separated  on  the  inside  by  the  broad  elliptic  connect- 
ive ;  filaments  short,  affixed  at  the  back,  a  little  above  the  base,  between 
the  contiguous  cells.  Style  short,  stigma  thickened,  bifid.  Drupe  ovoid, 
about  £-J  in.  long,  black  when  ripe,  supported  by  the  remains  of  calyx ; 
pulp  scanty,  oily,  putamen  thick,  hard,  bony. 

Abundant  in  the  trans-Indus  territory,  one  of  the  characteristic  trees  on  the 
eastern  flank  of  the  Suliman  range.  In  Afghanistan,  Beluchistan,  the  hills  of 
West  Sindh,  the  Panjab  Salt  range,  and  in  many  parts  of  the  outer  ranges  of  the 
N.W.  Himalaya,  ascending  to  6000  ft.,  and  extending  east  to  the  Jumna  river. 
Not  uncommon  on  the  Tonse  river,  near  Bastil  (D.B.) 

I  cannot  follow  Dr  Stewart  and  others  in  identifying  the  Indian  tree  with  Olea 
europeca,  L.  The  distinguishing  characters  of  the  Indian  tree  are  a  more  lax  in- 
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florescence,  the  upper  side  of  the  leaves  deep  glossy  green,  not  grey  or  dull  green, 
as  in  the  Mediterranean  tree,  the  under  side  red  or  ferruginous  instead  of  white, 
smaller  fruit,  the  absence  of  spines,  and  a  more  distinctly  marked  heartwood. 
These,  it  is  true,  are  not  characters  to  which  systematic  botanists  commonly 
attach  much  value,  but  the  appearance  of  the  trees  is  different,  and  there  is  this 
important  fact,  that  though  the  tree  is  common  in  Sindh  and  the  hills  of  the 
Panjab,  there  is  no  trace  of  its  ever  having  been  cultivated,  and  the  fruit  turned 
to  account  on  a  large  scale  in  those  countries.  Should  eventually  intermediate 
forms  be  discovered,  and  should  botanists  agree  to  regard  the  Indian  and  West 
Asiatic  tree  as  one  species,  then  the  remarkable  fact  will  have  to  be  explained 
that  the  art  of  improving  the  tree  by  cultivation,  and  grafting  it,  was  not  prac- 
tised in  the  Panjab  at  an  early  age.  In  Palestine  the  Olive  tree  has  been  cul- 
tivated from  time  immemorial  for  the  sake  of  its  oil,  and  in  Greece  also  its  cul- 
tivation is  very  old,  for  Solon  (early  in  the  sixth  century,  B.C.)  enacted  laws 
regarding  the  growth  of  the  Fig  and  the  Olive.  The  tree  is  indigenous  in  Syria, 
and  probably  in  Greece  also.  Greek  colonists  carried  the  tree  westward,  to  Italy, 
Istna,  Spain,  and  the  South  of  France,  and  thus  the  Olive  has  gradually  become 
completely  naturalised  in  the  western  Mediterranean  region,  for  it  spreads  readily, 
and  the  self-sown  or  bird-sown  seedlings  revert  more  or  less  to  the  wild  form. 
The  eastward  spread  of  the  Olive  has  been  much  less  marked.  At  the  time  of 
Herodotus,  in  tne  fifth  century,  b.c,  the  Olive  was  not  known  in  Persia,  and  in 
India  the  attempts  made  to  grow  tne  Mediterranean  Olive  are  of  recent  date,  and 
have  not  hitherto  been  successful.  The  real  Olive  is  called  Zaitun  in  Persian 
and  Arabic  ;  it  has  no  Sanskrit  name,  and  Olive  oil  is  not  mentioned  by  old 
Sanskrit  writers.  Few  subjects  are  more  interesting  than  the  spread  of  the  cul- 
tivation of  this  useful  tree,  and  the  interest  is  heightened  by  the  close  affinity  of 
the  West  Asiatic  and  Indian  species. 

The  Indian  tree  grows  gregariously,  the  leaves  are  shed  in  January  and 
February,  and  are  renewea  immediately  afterwards.  It  flowers  from  April 
to  May,  sometimes  in  September ;  the  fruit  ripens  Aug.-Nov.  The  growth 
is  slow.  The  tree  is  often  kept  down  by  lopping,  but  when  it  gets  fair  play 
and  some  protection  it  attains  a  considerable  size,  30-40,  rarely  50  ft,  with 
a  short  massive  trunk,  often  gnarled  and  bent,  girth  6,  at  times  10-12  ft 
Branches  stiff,  crooked,  widespreading,  forming  a  broad  depressed  rounded 
crown.  The  foliage  is  deep  glossy  green.  The  branches  are  always  un- 
armed, whereas  they  are  often  spinescent  on  the  wild  Olive  of  the  Medi- 
terranean region.  Bark  thin,  smoothish,  undulated  while  young,  when  old 
exfoliating  in  long  irregular  narrow  strips.  Heartwood  with  a  well-denned 
outline,  dark  brown,  often  nearly  black  and  beautifully  mottled.  Sapwood 
yellowish.  The  wood  of  the  Mediterranean  tree  is  yellowish  brown,  irre- 
gularly mottled  and  veined  with  dark  blackish-brown  veins.  In  weight  and 
structure  there  seems  to  be  no  marked  difference.  Wood  from  Sindh  weighs 
65  lb.,  and  this  is  about  the  weight  of  the  Mediterranean  wood.  The  medul- 
lary rays  are  fine  and  very  close  together ;  the  wood  is  marked  by  numerous 
whitish  dots  generally  arranged  in  wavy  concentric  lines.  Annual  rings  not 
very  distinct,  often  marked  by  a  dark  line  without  dots.  The  wood  takes  a 
beautiful  polish,  is  very  hard,  is  highly  prized  for  turning,  for  crooked  tim- 
bers of  the  Indus  boats,  and  agricultural  implements ;  combs  are  carved  of  it. 
It  yields  excellent  fuel,  and  makes  good  charcoal  The  fruit  is  a  favourite  food 
of  crows,  and  ripe  fruit  is  not  often  seen  on  the  trees.  The  pericarp  is  oily,  like 
that  of  the  real  Olive  tree.  In  Afghanistan  oil  is  extracted  from  the  indigenous 
tree  in  a  small  way,  and  used  medicinally  (Irvine,  Belle  w),  and  about  1851  an 
experiment  was  made  in  Kohat  to  extract  oil  on  a  larger  scale.  The  oil  was 
excellent,  but  the  quantity  obtained  was  insufficient  to  repay  an  extension  of  the 
process.    So  much,  however,  is  clear,  that  oil  can  be  made  from  the  fruit  of  the 
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Indian  tree  ;  and  it  seems  probable,  that  by  grafting  or  other  means  the  yield 
may  eventually  be  improved. 

2.  0.  glandnlifera,  Wall. ;  Wight  Ic.  t.  1238  ;  Bedd.  FL  Sylv.  t.  238. 
— Syn.  0.  paniciUata,  Eoxb.  FL  Ind.  L  105,  not  panicidata,  R  Brown 
(an  Australian  species);  0.  Boxburghiana,  Koem.  et  Schultes.  Vera. 
GuliU,  rabdn,  evra,  phaUh,  Pb. ;  Gair,  galdu,  garur,  Kamaon. 

Wholly  glabrous.  Leaves  ovate  or  elliptic,  long  -  acuminate,  entire, 
blade 4-5  in.,  petiole  1-1  £  in.  long;  main  lateral  nerves  6-8  pair,  on  the 
under  side  with  small  oval,  open  hollow  glands  in  their  axils.  Flowers 
white,  in  terminal  and  lateral  pyramidal  compound  trichotomous  cymes ; 
bracts  deciduous.  Calyx  4-toothed.  Corolla  rotate,  lobes  valvate.  An- 
thers like  those  of  0.  cuspidata  and  europcea.  Fruit  ovoid,  shortly  acu- 
minate, putamen  with  a  thin,  crustaceous  or  woody  shell. 

Outer  Himalayan  ranges  between  2500  and  6000  ft,  from  the  Indus  to  Nepal 
Mountains  of  South  India.  Scattered  in  mixed  forests,  in  moist  shady  ravines, 
often  associated  with  A*er  oUongum.  FL  March-May,  sometimes  in  August. 
The  fruit  ripens  Nov.-Feb.,  and  often  remains  long  on  the  tree.  A  small  or 
middle-sized  tree,  trunk  short,  straight,  girth  5-6  ft.,  branches  widespreading, 
forming  a  handsome,  broad,  rounded  depressed,  umbrageous  crown.  A  very 
large  tree  on  the  Nilgiris.  Young  branches  tetragonal,  light  coloured,  and  warty 
with  lenticels,  bark  of  trunk  1  in.  thick,  grey  with  elevated  white  specks,  very 
uneven,  exfoliating  with  brittle  scales.  Wood  pale  brown,  with  some  white 
dots  on  transverse  section,  medullary  rays  and  pores  broader  and  larger  than 
in  0.\ [europcea  and  0.  cuspidata.  Moderately  hard,  close,  compact,  not  very 
dense,  capable  of  a  high  polish,  not  touched  by  insects,  durable.  Employed  in 
construction,  carpentry  and  turnery,  and  for  agricultural  implements.  Growth 
moderate.  A  section  of  a  tree  43  years  old  fHort.  Calc.)  showed  43  rings,  on  a 
radius  of  10  in.    The  bark  is  medicinal,  the  leaves  are  used  as  fodder. 

3.  0.  fragrans,  Thunb. ;  Eoxb.  FL  Ind.  L  105 ;  Bot.  Mag.  t  1552.— 
Syn.  0.  acuminata,  WalL ;  Osmanthtw  fragrans,  Loureiro ;  DC.  Prodr. 
viii.  291.     Vera.  Shilling,  silang,  Kamaon. 

A  small  tree,  wholly  glabrous.  Leaves  lanceolate-  or  elliptic-oblong, 
blade  4-5  in.  long,  acuminate,  narrowed  into  petiole  |-f  in.  long,  entire 
(in  cultivated  trees  often  serrate) ;' lateral  nerves  numerous,  anastomos- 
ing by  prominent  reticulate  and  intramarginal  veins.  Flowers  dioicous, 
white,  exceedingly  fragrant,  on  long  slender  pedicels,  in  axillary,  rarely 
terminal  umbelhform  fascicles.  Male  flowers :  corolla-lobes  oblong,  imbri- 
cate, many  times  longer  than  the  small  4-toothed  calyx ;  anthers  like  those 
of  0.  cuspidata  and  europcea.  Rudiment  of  ovary  of  2  white  falcate  lobes. 
Fruit  a  blue,  glaucous  ovoid  drupe,  f  in.  long ;  putamen  with  a  hard 
woody  shell.    Embryo  cylindrical,  radicle  longer  than  cotyledons. 

I  follow  Bentham,  FL  Hongkongensis,  215,  and  Miquel,  Ann.  Mus. 
Lugd.  Bot.  ii.  264,  in  replacing  this  species  under  Olea.  There  are  other 
species  with  imbricate  corolla-lobes ;  the  fertile  specimens  from  Kamaon 
are  in  fruit  only. 

In  Sirmore  and  Kamaon  planted  by  temples  and  villages,  and  at  passes,  be- 
ween  2800  and  6800  ft    At  one  place,  near  Kapkot,  it  covers  a  considerable 
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area  as  a  shrub  ;  but  it  is  uncertain  whether  it  is  originally  indigenous  in  the 
North-West  Himalaya.  Apparently  wild  in  Eastern  Bengal  and  on  the  Island 
of  Nipon  (Japan),  Miguel  I.  c  Cultivated  in  Japan,  China,  and  most  tropical 
countries.  In  May,  June,  sometimes  in  Sept.,  the  tree  is  covered  with  an 
abundance  of  white  or  light-yellow  flowers  with  an  exquisite  fragrance,  which 
the  least  breath  of  wind  carries  a  distance  of  several  hundred  yards.  Growth 
slow,  13  rings  per  in.  radius.  In  Japan  often  a  large  tree  (fl.  in  Oct.),  in  Kamaon  a 
small  tree  or  snrub ;  bark  \  in.  thick,  dark  or  light^grey,  irregularly  longitudi- 
nally rugose,  and  scabrous  with  elevated  tubercles.  Wood'  whitish,  mottled 
with  brown.  In  Kamaon  the  flowers  are  placed  among  clothes  to  keep  off  in- 
sects, in  China  they  are  used  to  flavour  tea. 

5.  UGUSTBUM,  linn. 

Shrubs  or  small  trees,  with  opposite,  entire  leaves.  Flowers  bisexual, 
in  terminal  trichotomous  panicles.  Calyx  small,  4-toothed.  Corolla  with 
a  short  tube  and  4  lobes,  valvate  or  slightly  imbricate  in  the  bud.  Ovary 
2-celled,  2  ovules  in  each  cell ;  style  short  Fruit  a  berry.  Seeds  4  or 
fewer ;  albumen  copious,  fleshy  or  almost  cartilaginous ;  cotyledons  foli- 
aceous,  radicle  superior. 

1.  L.  robustum,  H.f.  &  Th. — Syn.  Phillyrea  robusta,  Roxb.  FL  Ind. 
i.  101.  Olea  robusta,  Wall. ;  Wight  Ic.  t.  1242.  Visiania  robusta,  DC. 
Prodr.  viii.  289.     Vern.  Keri,  banpatdra,  N.W.P. 

A  moderate-sized  tree,  nearly  glabrous.  Branchlets  dotted  with  small 
elevated  white  specks.  Leaves  ovate  or  ovate  -  lanceolate,  coriaceous, 
glabrous  on  both  sides,  shining  above.  Flowers  white,  subsessile ;  bracts 
linear,  deciduous.  Ramifications  of  panicle  pubescent,  with  long  soft 
hairs/  Calyx  cup  -  shaped,  truncate  or  4  -  dentate.  Corolla  -  tube  short ; 
lobes  oblong,  valvate  in  bud.  Anthers  on  short  filaments.  Berry  cylin- 
drical, often  curved,  J-£  in.  long. 

Mountains  on  the  weBt  side  of  the  peninsula.  Bengal,  Nepal,  and  Kamaon, 
2500-8000  ft.  FL  April-June ;  fr.  Nov.-Feb.  In  mixed  forests,  scattered,  a 
handsome,  middle-sized  tree,  40  ft.  high,  trunk  erect,  4-5  ft.  girth,  branches  ascend- 
ing, forming  an  oval  crown.  Bark  cinereous,  scabrous  with  numerous  warts. 
Wood  light-brown,  often  with  white  dots,  fairly  close  and  durable,  said  to  be 
somewhat  brittle.  In  South  India  the  bark  is  put  into  the  toddy  of  Caryota 
urens,  to  cause  immediate  fermentation.    Closely  allied  are  the  following  trees : — 

1.  L.  compactum,  ELf.  &  Th.  (Olea  compacta,  WalL)  Branchlets  without  ele- 
vated specks  ;  panicles  compact,  perfectly  glabrous  ;  berries  ovoid  or  subglobose, 
i  in.  long.  North- West  Himalaya,  Sarda  to  the  Bias,  at  3500-6000  ft  (Karama 
peak,  Deoban  range,  D.B.,  June  1863).    Fl.  May- July. 

J.  L.  nepalense,  Wall,  in  Roxb.  FL  Ind.,  ed.  Carey,  i  151  ;  PL  As.  rar.  t  270. 
vu.  L.  8picatumtT>on  Prodr.  FL  Nep.  107.  The  Nepal  Privet  Vern.  Gum- 
qacha,  Nepal.  Branchlets  dotted  with  callous  spots.  Flowers  white,  subsessile, 
m  compact  villous  panicles  ;  bracts  minute,  deciduous.  Calyx  truncate  or  in- 
distinctly 4-toothed.  Berries  ovoid,  dark  blue,  with  a  beautiful  bloom  on  them, 
Nepal.    Fl.  April-June. 

3.  L.  bracteolatum,  Don  L  c  107,  diners  by  linear-lanceolate  bracts  and  more 
spreading  panicles.  Berries  (always  J)  subglobose.  Garhwal,  Kamaon,  2500- 
7000  ft.    Nepal. 

These  species  of  Ligwtrum  require  farther  study. 
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6.  JASMINXJM,  linn. 

Shrubs  or  climbers,  with  opposite,  rarely  alternate,  imparipinnate,  or 
nnifoliolate  leaves.  Flowers  white  or  yellow,  in  axillary  or  terminal  tri- 
chotomous  cymes.  Calyx-lobes  5-10.  Corolla-tube  cylindrical  or  clavate, 
the  limb  spreading,  5-1 2-lobed,  the  lobes  imbricate,  often  contorted  in  the 
bud.  Stamens  included  in  the  tube.  Ovary  2-celled,  1,  2,  rarely  3  ovules 
in  each  cell ;  style  minutely  2-lobed  at  the  tip.  Berry  2-lobed  almost  to 
the  base,  or  entire  by  the  failure  of  1  carpeL  Seed  usually  1  in  each  lobe, 
erect,  without  albumen ;  cotyledons  thick  and  fleshy,  radicle  inferior. 

Leaves  opposite,  simple,  nnifoliolate,  the  petiole  articulate 
below  the  middle. 
Flowers  pedicellate,  solitary  or  in  lax  trichotomons  cymes. 
Pubescent ;  calyx-segments  5-9,  longer  than  calyx-tube        1.  /.  Sambac. 
Pubescent ;  calyx-segments  5-6,  as  long  as  tube  or  twice 
its  length. 

Erect,  not  climbing 2.  /.  arborescens. 

Climbing • .        3.  /.  latifolwm. 

Glabrous ;  calyx-segments  5-6,  as  long  as  tube      .  4.  J.  glandulosum. 

Flowers  subsessile,  in  compact  corymbose  cymes      .  5.  /.  hvrtodvm. 

Leaves  opposite,  imparipinnate,  leaflets  1  or  2  pair ;  or  leaves 

nnifoliolate 6.  /.  dispermwn. 

Leaves  opposite,  all  imparipinnate,  leaflets  1-3  pair,  the  ter- 
minal largest ;  calyx-segments  nearly  as  long  as  corolla- 
tube    7.  J.  officinale. 

Leaves  opposite,  all  imparipinnate,  leaflets  3-5  pair,  the  low- 
est larger,  the  upper  1  or  2  pair  confluent  with  the  ter- 
minal leaflet        8.  •/*.  grandiflorum. 

Leaves  alternate,  imparipinnate,  leaflets  1-5  pair  .        0.  /.  revolutum. 

There  are  other  species  within  the  range  of  this  Flora ;  a  selection  has  been 
made  of  the  more  common  kinds. 

1.  J.  Sambac,  Aiton;  Roxb.  FL  Ind.  L  88 ;  Wight  Ic.  t  704.— Sans. 
Mdllika,  dsphota,  saptcUa;  Pers.  Zambac.     Vern.  Chamba,  mugra,  bel. 

A  shrub,  generally  climbing,  pubescent.  Leaves  glabrate,  opposite, 
2-3  in.  long,  on  short  petioles,  elliptic  or  rotundate,  entire,  shortly  and 
obtusely  acuminate ;  main  lateral  nerves  4-6  pair.  Flowers  white,  fragrant, 
solitary,  or  in  3,  5-  or  7-flowered  terminal  cymes.  Calyx-segments  5-9, 
linear,  hairy,  longer  than  calyx-tube,  and  half  the  length  of  corolla-tube 
or  more.     Berry-lobes  subglobose,  1  or  2. 

Cultivated,  on  account  of  its  delightfully  fragrant  flowers,  in  numerous  varie- 
ties, erect  and  climbing,  with  larger  and  smaller,  double  and  single  flowers, 
throughout  India,  and  in  most  tropical  countries.  Believed  to  be  indigenous  in 
the  peninsula.    FT.  H.S. 

2.  J.  arborescens,  Roxb.  Fl.  Ind.  i  95 ;  Wight  Ic.  t  699 ;  a  tall 
shrub :  and  3.  J,  latifolium,  Roxb.  Fl.  Ind.  L  95 ;  Wight  Ic.  t  703 ;  a 
climber, — are  in  all  other  respects  so  much  alike,  that  with  abundant  speci- 
mens before  me,  from  Cudh,  the  CentraLProvinces,  the  North-West  Hima- 
laya, and  other  parts  of  India,  I  find  it  impossible  to  draw  up  distinct 
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descriptions.     Farther  researches  on  the  spot  must  decide  whether  these 
species  should  not,  as  suggested  in  Wight  Ic.  t.  703,  be  regarded  as  one. 

More  or  less  pubescent.  Leaves  opposite,  ovate  from  a  broadly  rounded, 
rarely  cordate  base,  acuminate,  entire,  sofb-tomentose  on  both  sides  when 
young,  more  or  less  glabrous  afterwards,  blade  3-5  in.  long,  2-3  in.  broad, 
petiole  J-f  in.  long;  main  lateral  nerves  6-8  pair,  3  or  4  pair  approxi- 
mate, from  the  lowest  third  of  the  midrib.  Flowers  white,  fragrant,  in 
lax  terminal  trichotomous,  more  or  less  compound  cymes,  with  linear 
bracts;  pedicels  as  long  as  calyx,  or  twice,  rarely  3  times  its  length. 
Calyx-lobes  5  or  6,  linear,  as  long  as  calyx-tube,  or  twice  its  length, 
always  shorter  than  corolla- tube.  Corolla-lobes  10  or  12,  linear,  acute  or 
cuspidate.  Berries  1  or  2,  ovoid  or  oblong,  often  oblique,  J-J  in.  long, 
longer  than  calyx-segments. 

Common  in  most  parts  of  India,  except  in  the  arid  region  and  the  northern 
Panjab.  In  the  outer  Himalaya  extends  to  the  Jumna,  and  ascends  to  4000  ft. 
Often  cultivated  in  gardens,  also  in  the  Panjab.  FL  H.S.  Branches  with 
smooth,  greyish  bark. 

4.  J.  glandulosum,  Wall. ;  Boyle  111.  p.  268. 

A  climbing  shrub,  wholly  glabrous.  Leaves  shining,  lanceolate  or  ovate: 
lanceolate,  blade  3-4  in.,  petiole  £  in.  long.  Flowers  on  long  filiform 
pedicels  many  times  longer  than  calyx,  generally  bibracteolate  about  the 
middle,  solitary,  or  in  few-flowered  lax  terminal  cymes.  Calyx-lobes  5  or 
6,  linear,  as  long  as  tube.  Corolla-tube  slender,  1-1 J  in.  long ;  lobes  6-8, 
linear,  a  little  shorter  than  tube. 

Kamaon,  ascending  to  4500  ft.,  Sikkim,  Kasia.  Fl.  June,  July  (yellow, 
Royle  ;  white,  DonSyst.  iv.  61). 

5.  J.  hirsutum,  Willd. ;  Wight  Ic.  t.  702.— Syn.  J.  pubescens,  Boxb. 
Fl.  Ind.  i.  91.     Sans.  Kunda.     Vern.  Kunda,  kundo. 

A  large  tomentose  shrub.  Leaves  ovate  from  a  rounded  or  cordate 
base,  shortly  acuminate,  entire,  blade  1-2  J  in.  long,  and  about  f  1J  in. 
broad,  petioles  £  in.  long.  Flowers  white,  fragrant,  sessile  or  on  pedi- 
cels shorter  than  calyx-tube,  crowded  in  compact,  terminal,  short-pedun- 
culate corymbose  cymes.  Calyx-lobes  8-10,  linear,  hairy,  many  times 
longer  than  tube,  nearly  as  long  as  corolla-tube.  Corolla-lobes  6-9,  lan- 
ceolate-oblong, cuspidate,  shorter  than  tube. 

Common  in  the  peninsula,  Burma,  Bengal,  Oudh,  and  the  Central  Provinces, 
and  extends  in  the  sub-Himalayan  tract  to  the  Jumna  river.  Cultivated  in 
gardens.    Fl.  rains  and  C.S.    Branches  grey-tomentose. 

6.  J.  dispermum,  Wall  Boxb.  Fl.  Ind.,  ed.  Carey,  i.  99 ;  PL  As.  rar. 
i  274. — Vern.  Surmali,  Kamaon. 

A  scandent  shrub,  wholly  glabrous ;  branches  slender,  4-sided,  divari- 
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cate.  Leaves  opposite,  unifoliolate,  or  imparipinnate,  leaflets  lanceolate, 
or  ovate-lanceolate,  with  3  or  5  basal  nerves,  the  terminal  2-4  in.  long, 
on  a  petiolule  £-|  in.,  the  lateral  1  or  2  pair,  1-1  £  in.  long,  nearly  sessile. 
Flowers  yellowish  white,  fragrant,  in  axillary  pedunculate,  few-flowered 
cymes.  Calyx  with  5  short  teeth.  Corolla-tube  clavate,  |  in.  long,*seg- 
ments  5,  ovate,  shorter  than  tube.     Berries  twin,  2-seeded,  dark  purple. 

Kamaon,  ascending  to  5000  ft.,  Nepal,  Bhutan,  Easia.    FL  H.S. 

7.  J.  officinale,  Linn.  —  Vern.  CTiamba,  chirichog,  kiri,  Kashmir ; 
BansUj  Jctoer,  dumni,  Chenab ;  Dam,  samsem,  Ravi. 

A  large  twining  shrub,  extremities  slightly  pubescent  Leaves  oppo- 
site, imparipinnate,  2-3  in.  long,  leaflets  lanceolate,  the  terminal  largest, 
petiolulate,  lateral  1-3  pair,  subsessile ;  common  petiole  marginate.  Flowers 
white,  fragrant,  on  pedicels  longer  than  calyx,  in  terminal  few-flowered 
corymbose  cymes.  Calyx-segments  5,  subulate,  3  or  4  times  longer  than 
tube,  nearly  as  long  as  corolla-tube.  Corolla-lobes  5,  acute.  Berries  didy- 
mous, globose. 

Afghanistan,  Wariristan.  On  top  of  Mount  Tillah,  Salt  range  at  3000  ft.  Hima- 
laya from  Indus  to  the  Sarda,  between  3000  and  9000  ft  Fl.  May,  June.  Cul- 
tivated in  Europe.    Hardy  in  England. 

8.  J.  grandiflorum,  Linn. ;  Roxb.  Fl.  Ind.  L  100;  Wight  Ic.  t  1257. 
— Vera.  Chambel,  jati    (Jaht,  chambeli,  Kamaon.) 

A  large  scandent  glabrous  shrub.  Leaves  3-4  in.  long,  imparipinnate, 
leaflets  3-5  pair,  the  lowest  generally  larger  than  those  of  the  uppermost 
pair ;  lateral  leaflets  sessile,  the  upper  1  or  2  pair  confluent  with  the  peti- 
ole and  with  the  terminal  leaflet ;  common  petiole  marginate.  Flowers 
white,  tinged  with  purple  outside,  peculiarly  sweet-scented,  on  slender 
pedicels,  in  terminal,  lax  divaricate  cymes.  Calyx-segments  subulate,  3 
or  4  times  longer  than  tube,  J  the  length  of  corolla-tube.  Corolla-lobes 
5,  elliptic,  obtuse  or  acute.     Berries  didymous,  ovoid. 

Cultivated  with  single  and  double  flowers1  in  gardens  throughout  India ;  the 
flowers  are  made  into  garlands.  FL  March-Aug.  Wild  in  Nepal  and  Kamaon, 
ascending  to  5000  ft. 

9.  J.  revolutum,  Sims. ;  Wight  Ic.  1. 1258. — Vern.  Chamba,  juari,  Pb. 

An  erect  shrub,  wholly  glabrous.  Branches  angled.  Leaves  alternate, 
imparipinnate,  leaflets  1-5  pair,  ovate,  or  ovate-lanceolate,  the  terminal 
largest  Flowers  yellow,  fragrant,  in  short,  terminal,  corymbose  panicles. 
Calyx  with  5  short  subulate  teeth.  Corolla-tube  J-f  in.  long,  lobes  5,  broad- 
ovate,  obtuse.     Fruit  didymous,  berries  globose. 

Afghanistan.  Waziristan  and  hills  round  the  Peshawar  valley.  Salt  range 
(on  Sakesar  3000-5000  ft.),  Himalaya,  Indus  to  Nepal,  between  2000  and  9000 
ft. ;  also  in  some  of  the  drier  tracts  (Kunawar).  Bhutan  (Griff.)  On  the  Nilgiris 
and  the  mils  of  Ceylon.    FL  April-June ;  fr.  Sept. 
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7.  NYCTAWTHBS,  Linn. 

Deciduous,  with  quadrangular  branches  and  scabrous  ovate  opposite 
leaves.  Calyx  campanulate,  truncate,  with  5-6  inconspicuous  teeth. 
Corolla-tube  cylindrical,  limb  spreading,  lobes  5-8,  emarginate  or  bifid, 
contorted  in  bud.  Anthers  2,  sessile  near  the  mouth  of  the  corolla. 
Stigma  capitate.  Capsule  chartaceous,  compressed,  2 -celled,  splitting 
into  2  flat  1 -seeded  cells.     Seeds  erect,  without  albumen,  radicle  inferior. 

1.  N.  Arbor-tristis,  Linn.;  Roxb.  FL  Ind.  L  86 ;  Bedd.  FL  Sylv.  L 
240. — Sans.  Sephdli.  Vern.  Har,  sihdru,  saihiari,  harsingJiar,  harin- 
gdr,  sdherwa.  Local  names :  Pakura,  laduriy  hurt,  Pb.,  N.W.P. ;  Shalt, 
Bassi  in  Meywar ;  Khermri,  T&rsaru,  Gonds,  C.P. 

A  large  shrub  or  small  tree,  rough  all  over  with  an  uneven  epidermis 
and  stiff,  whitish  hairs.  Leaves  petiolate,  entire  or  with  a  few  large  dis- 
tant teeth.  Flowers  sessile,  in  bracteate  fascicles  of  3 ;  bracts  obovate, 
the  fascicles  pedunculate  and  arranged  in  short  terminal  trichotomous 
cymes.    Corolla-tube  orange,  limb  white. 

Cultivated  throughout  India  on  account  of  its  fragrant  flowers,  which  open  in 
the  evening  and  drop  at  sunrise.  Indigenous  in  the  sub-Himalayan  forests  from 
the  Chenab  to  the  Sarda  river,  and  in  Assam.  Common  in  the  Baraitch  and 
Gonda  forests  of  Oudh,  and  in  Central  India  from  the  Jumna  to  the  Godavery. 
The  old  leaves  shed  Feb.,  the  fresh  foliage  appears  April,  May.  Flowers  more 
or  less  throughout  the  year,  generally  during  the  rains.  Seed  ripe  autumn,  C.S. 
Often  gregarious  in  dry  places,  15-20  ft.  high,  with  a  short  erect  trunk,  3  ft  girth. 
Bark  ?  in.  thick,  light  or  dark  grey,  greenish  white  or  pale  brown,  slightly 
wrinkled.  Coppices  vigorously.  R.  Thompson  describes  a  large  coppice- wood 
of  it,  near  Ramnuggur  m  Kamaon,  so  dense  as  to  be  almost  impenetrable,  from 
which  the  neighbouring  villages  drew  their  supply  of  fuel.  Easily  raised  from 
seed.  Wood  brown,  close-grained,  but  splits  when  drying.  Only  used  as  fuel, 
merits  attention  in  that  respect  The  leaves  are  used  in  polishing  wood.  The 
flowers  are  made  into  garlands,  and  a  fine  but  transient  buff  or  orange-colour 
for  cloth  is  made  from  them. 

Order  LII.   SALVADOEACKE. 

Glabrous  shrubs  or  trees.  Leaves  opposite,  petioled,  entire,  with  min- 
ute stipules.  Flowers  small,  regular,  tetramerous,  in  paniculate  spikes 
or  racemes.  Calyx  small,  4-lobed.  Corolla  hypogynous,  membranous, 
more  or  less  deeply  4-cleft,  lobes  imbricate.  Stamens  4,  filaments  short, 
inserted  at  the  base  of  the  corolla,  and  alternating  with  its  lobes ;  anthers 
2-celled,  introrse.  Disc  hypogynous,  4-lobed.  Ovary  free,  2-celled ;  stig- 
ma subsessile,  2-lobed,  ovules  geminate,  ascending.  Seeds  1-4,  albumen 
none;  embryo  with  fleshy,  plano-convex  cotyledons. — Royle  HL  319 
(under  Chenqpodiacece) ;  Wight  111.  ii.  227. 

1.  SALVADOBA. 
Leaves  subcoriaceous,  main  lateral  nerves  anastomosing  by  intramarginal 
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veins.    Flowers  bisexual,  in  the  axils  of  deciduous  bracts.   Fruit  a  1  -seeded 
berry,  supported  by  the  persistent  calyx. 

Flowers  pedicellate,  in  lax,  axillary  and  terminal,  often  nodding 
panicles  ;  calyx  small,  open,  lobes  less  than  half  the  length 
of  the  reflexed  petals  . 1.  S.  persica. 

Flowers  sessile,  in  compact  erect  axillary  panicles,  shorter  than 
leaves  ;  calyx  cap- shaped,  lobes  nearly  as  long  as  the  erect 
petals 2.  S.  olcoides. 

1.  S.  persica,  Linn.;  Roxb.  Cor.  PL  t.  26;  Fl.  Ind.  i.  389;  Wight 
Ic.  1621.— Syn.  8.  Indica,  Wight  111.  t.  181.  8.  Stoctorii,  Wight  Ic. 
1621  B.  Arab.  Ardk9  irak.  Vern.  Kauri  van,  kauri  jal,  jhdr,  jit9jhit9 
Pb.;  Kabbar,  pilu9  Sindh ;  Jdl9  hharjal9  KW.P. ;  Jhal9  Rajputana. 

A  large  evergreen  shrub  or  small  tree,  with  white  branches,  drooping 
branchlets,  and  glaucous  foliage,  but  much  clearer  and  brighter  green  than 
the  foliage  of  8.  oleoides.  Leaves  varying  in  shape  from  ovate  to  narrow- 
lanceolate,  blade  1-2  in.  long.  Flowers  greenish-white,  pedicellate,  pedi- 
cels slender,  generally  £-  in.  long,  but  often  much  shorter.  Panicles  axil- 
lary and  terminal,  lax,  often  nodding,  longer  than  leaves ;  branches  race- 
mose, divaricate.  Calyx  open,  cleft  half-way  into  short,  broad,  rounded, 
ciliate  lobes.  Corolla  cleft  nearly  to  the  base  into  4  oblong  lobes,  twice 
the  length  of  calyx,  and  generally  reflexed.  Fruit  globose  or  subglobose, 
2-2 J  lines  long,  fleshy,  greenish-yellow,  red  when  ripe,  supported  by  the 
persistent  yellowish  cup  of  the  calyx. 

Planted,  particularly  near  Mussalman  tombs,  in  many  parts  of  India.  Wild 
in  the  southern  part  of  the  Multan  and  Dera  Ghazi  Khan  districts,  in  Bhawal- 
pur  and  Sindh.  Plentiful  in  lower  Sindh  and  on  the  Beluchistan  hills.  Doubt- 
fully wild  on  rocky  ground  near  the  Kutab  Minar  (Delhi).  "  On  the  Ganges 
banks  all  over  down  to  near  Patna  "  (Madden  in  Hb.  Kew).  Wild  on  low  ground, 
particularly  on  saline  soils  in  Rajputana  (Bhurtpur,  Eishengarh,  associated  with 
Capparis  aphylla,  Prosopis  spictaera9  and  often  with  Salv.  oleoides),  near  the 
coast  in  Guzerat,  the  Konkan  (the  Habshi's  country),  in  the  Circars  and  the 
northern  part  of  Ceylon.  In  Syria,  Arabia,  Egypt,  Abyssinia,  and  in  Western 
Africa.  The  old  leaves  are  shed  in  April,  the  new  foliage  coming  out  simul- 
taneously. Fl.  Nov.-May  ;  in  the  Panjab  the  fruit  ripens  in  June,  in  Sindh  in 
Jan.,  Feb.  Gregarious,  usually  in  compact  clumps  ana  masses,  generally  a  large 
shrub  or  a  small  scrubby  tree,  but  under  favourable  circumstances  attains  30-40 
ft.,  with  a  short  trunk,  often  crooked  and  fluted,  8-10  ft.  long  and  4-5  ft.  girth. 
Girths  of  6-8  ft.  are  not  rare  in  Sindh,  and  Edgeworth  notes  one  tree  at  Pakpat- 
tan,  north  of  Multan,  14  ft  9  in.  girth.  Branches  numerous,  spreading,  extrem- 
ities drooping,  like  those  of  the  weeping-willow.  Bark  of  branches  shining, 
almost  white,  light  ash-grey,  or  darker.  Bark  of  trunk  thin,  grey  or  brownish, 
irregularly  rugose.  Wood  whitish  yeUow,  soft,  the  cub.  ft.  (of  Sindh  wood) 
weighs  40$  lb.  (Dalzell),  46  lb.  (Fenner).  Medullary  rays  numerous,  fine,  pores 
large,  in  concentric  belts  of  white  tissue,  alternating  with  darker-coloured  belts 
of  nearly  the  same  width.  Easy  to  work,  and  takes  a  beautiful  polish.  White 
ants  do  not  attack  it,  nevertheless  it  is  but  little  used.  It  is  a  poor  fuel,  and  is 
considered  useless  for  building.  Grows  readily  from  seed  and  coppices  well,  but 
its  growth  is  slow. 

The  root-bark  is  very  acrid,  and  when  bruised  and  applied  to  the  skin  acts 
like  a  blister  (Pharm.  Ind.  170) ;  the  twigs  are  used  as  tooth-cleaners  (mistook). 
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Shoots  and  leaves  are  a  favourite  fodder  of  camels ;  they  are  pungent,  eaten  as 
salad,  and  are  celebrated  as  antidotes  against  poison.  The  fruit  (vuu,  Pb.;  pvrv^ 
Sindh)  is  pungent,  bitter,  and  aromatic ;  it  is  used  medicinally.  Salvadora 
perrica  has  been  identified  with  the  Mustard-tree  of  Scripture. 

2.  S.  oleoides,  Dne.— Tab.  XXXIX.— Jacq.  Voy.  Boi  t  144.— Syn. 
S.  indica,  Royle  111.  p.  319.  S.  perrica,  T.  Anderson  in  linn.  Soc.  Jour- 
nal, v.  Suppl.  L  29.  Persian,  Irak-hindi  (Koyle).  Vern.  Jdl,  van,  vdni, 
mithi  van,  Pb. ;  Kabbar,  khabbar,  jhdr,  didr,  mithi  didry  Sindh ;  Jhaly 
N.W.P. 

A  shrub  or  small  tree,  with  stiff  branches,  ash-coloured  or  reddish  grey 
branchlets,  and  dull  cinereous  persistent  foliage.  Leaves  glaucous,  linear- 
lanceolate  or  ovate-lanceolate,  blade  1?~2£  in.  long,  membranous  when 
young,  coriaceous  and  somewhat  fleshy  when  full-grown ;  main  lateral  nerves 
often  indistinct.  Flowers  greenish-white,  sessile,  in  erect  compact  axillary 
paniculate  spikes,  often  clustered  and  shorter  than  leaves.  Calyx  cup- 
shaped,  divided  half-way  or  nearly  half-way  into  4  rounded,  obtuse  lobes. 
Corolla  as  long  as  or  a  little  longer  than  calyx.  Fruit  globose,  21  lines 
diam.,  yellow  when  ripe,  dark  brown  or  red  when  dry,  supported  Dy  the 
persistent  calyx  and  marcescent  corolla. 

Abundant  in  the  driest  and  most  desert  parts  of  the  Panjab,  trans  and  cis- 
Indus,  often  forming  great  part  of  the  vegetation  for  miles,  ascending  to  3000  ft. 
trans-Indus,  to  2400  in  the  Salt  range.  Less  common  north  of  the  Salt  range. 
In  North  and  Central  Sindh  (often  associated  with  S.  perrica),  not  common 
generally,  but  in  one  place  (near  Khairpur)  more  common  than  &  perrica.  In 
Harriana,  Bikanir,  near  Delhi,  Agra,  Bnurtpur,  farther  east  probably  planted  ; 
also  at  Aden.  The  leaves  are  renewed  about  April,  the  young  foliage  is  often 
dark  greenish-grey,  but  dull  grey  when  full-grown.  FL  generally  March,  April ; 
fr.  about  June. 

In  arid  and  saline  soil  a  stunted  scrub,  but  attains  20-25  ft.  under  favourable 
conditions.  Trunk  short,  often  twisted  or  bent,  girth  5-6  ft,  2  trees  11  ft.  4 
in.  and  12  ft.  girth  near  Multan,  noted  by  Edgeworth.  Large  trees  generally 
hollow.  Branches  numerous,  stiff,  divergent,  twisted,  often  swollen  at  forks. 
Branches  stiffer  and  crown  narrower  than  S.  perrica.  Branchlets  ash-coloured 
or  reddish  grey.    Bark  J  in.  thick,  whitish  grey,  or  dark  grey,  cleft  into  small 


plates  by  irregular  shallow  cracks,  mostly  longitudinal,  and  fewer  cross-cracks, 
inner  substance  hard  compact.  Wood  whitish,  compact,  soft,  weight  49  lb.  per 
cub.  ft.  (Sindh).  Structure  similar  to  that  of  S.  perrica.  Not  touched  by  white 
ants  in  Sindh.  In  the  South  Panjab,  where  timber  is  scarce,  it  is  often  employed 
for  building,  and  for  agricultural  implements  ;  Persian  wheels  are  made  of  it, 
and  (in  Sindh)  knee-timbers  of  boats.    A  poor  fuel,  requires  9-12  months  to  dry, 

S'ves  no  heat,  but  mixed  with  scraps  of  pine-wood  is  useful  for  brick -burning, 
saves  a  great  deal  of  ash,  and  blocks  the  fire-places  speedily.  Shoots  and 
leaves  are  much  browsed  by  camels.  The  fruit  (Ptl,  tnlu,  pinju,  Pb. ;  Pirn, 
Sindh)  is  sweet,  and  is  eaten  largely.  When  dried  it  forms  an  article  of  trade, 
and  tastes  somewhat  like  currants. 

Ovoid  cinereous  galls  are  often  formed  on  petioles  and  flower-stalks,  and 
small  clustered,  deformed  leaves  grow  frequently  in  large  numbers  among  the 
flowers.  The  tree  grows  readilv  from  seed,  and  coppices  fairly  welL  Its  growth 
is  believed  to  be  more  rapid  than  that  of  S.  persica,  but  the  annual  rings  are 
very  indistinct,  and  obscured  by  the  numerous  concentric  belts  of  alternating 
white  and  darker  tissue  (often  15-16  on  1  in.  of  radius). 
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Order  LIII.  LOGANIACEiE. 

Trees,  shrubs,  often  climbing,  or  herbs.  Leaves  opposite,  generally 
connected  by  interpetiolar  stipules  or  by  a  raised  line.  Flowers  regular, 
4-5-merous.  Corolla  hypogynous,  regular  or  irregular.  Stamens  epipeta- 
lous,  usually  alternating  with  the  corolla-segments.  Ovary  free,  2-celled ; 
style  simple,  stigma  often  2-lobed.  Seeds  albuminous. — Wight  111.  ii. 
170  ;  Bentham  in  Journ.  linn.  Soc.  i.  52. 

Fruit  indehiscent,  with  a  shell-like  rind ;  flowers  pentamerous, 

corolla  yalvate  in  bud 1 .  Stryohnos. 

Fruit  a  capsule,  dehiscent  septicidally ;  flowers  tetramerous,  cor- 
olla imbricate  in  bud         2.  Buddleul 

1.  STBYCHNOS,  Linn. 

Trees  or  climbing  shrubs,  with  entire  3- 5 -nerved  leaves.  Flowers 
pentamerous,  bisexual  Corolla  tubular  or  funnel-shaped,  lobes  valvate. 
Stamens  inserted  in  the  throat,  filaments  short  Style  filiform,  stigma 
capitate,  or  indistinctly  2-lobed;  ovules  numerous,  placentas  fleshy, 
acLnate  to  both  sides  of  the  dissepiment  Fruit  a  berry  with  a  shell-like 
rind,  the  seeds  large,  compressed,  embedded  in  a  fleshy  pulp.  Embryo 
short  straight  eccentric,  in  a  cartilaginous  albumen. 

Corolla  campanulate,  throat  bearded  ;  fruit  black  when  ripe,  f 

in.  diam.,  1 -seeded 1.  S.  potatorum. 

Corolla-tube  cylindric,  many  times  longer  than  calyx;  fruit 

orange  when  ripe,  3-4  in.  diam.,  many-seeded  .        .  2.  S.  Nux-vomica. 

1.  S.  potatorum,  Linn.  fil. ;  Roxb.  Cor.  PI.  t  5 ;  EL  Ind.  i.  576  ; 
Wight  HL  t  156. — The  clearing-nut  tree.  Sans.  Katakcu  Vern.  Nermali, 
nirmaH,  nel-rnal. 

A  middle-sized  tree,  evergreen,  wholly  glabrous ;  trunk  often  irregu- 
larly fluted.  Leaves  coriaceous,  ovate  or  rotundate,  subsessile,  or  very 
shortly  petiolate,  2-3  in.  long.  Flowers  white,  fragrant,  in  short  peduncu- 
late glabrous  cymes,  on  the  previous  year's  wood,  at  the  base  of  this  year's 
branchlets.  Corolla-tube  campanulate,  with  tufts  of  white  hair  at  the 
base  of  the  segments  between  the  stamens.  Style  cylindric,  from  a  coni- 
cal base,  stigma  indistinctly  2-lobed.  Berry  subglobose,  black  when  ripe, 
1 -seeded,  f  in.  diam.     Seeds  compressed,  nearly  circular. 

South  India,  Bengal,  Behar,  Bijoragogurh  forests,  and  probably  elsewhere  in 
the  Centr.  Prov.  fiark  dark-coloured,  deeply  cracked.  FL  H.S.  Wood  dur- 
able, hard  and  close-grained.  Medullary  rays  numerous,  whitish  in  darker 
tissue.  Pores  in  large,  irregularly  ramified  patches  of  whitish  tissue.  Pulp  of 
the  fruit  eaten.    The  ripe  seeds  are  used  to  clear  muddy  water. 

2.  S.  Nux-vomica,  Linn.;  Eoxb.  Cor.  PL  t  4;  FL  Ind.  1 575;  Bedd. 
FL  Sylv.  t  243;  Benth.  L  c.  103.— Vern.  Kuchla,  kajra;  Khabaung, 
Burm. 

A  small,  alow-growing,  evergreen,  glabrous  tree.  Leaves  ovate  or  rotun- 
date, coriaceous,  shining,  blade  4-5  in.,  petiole  £  in.  long.  Flowers  green- 
ish white,  on  terminal  pubescent  pedunculate,  corymbose  cymes.    Corolla- 
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tube  cylindric,  4-5  times  longer  than  calyx,  throat  glabrous.  Style  filiform, 
stigma  undivided.  Berry  as  large  as  an  orange,  and  of  the  same  colour. 
Seeds  flat,  grey,  shining,  circular  or  reniform. 

South  India,  Burma,  Bengal,  Gorakhpur  forests  (D.B.),  and  probably  also  in 
the  Centr.  Prov.  Bark  smooth,  ash-coloured,  young  shoots  shining,  deep  green. 
Wood  hard,  durable,  of  a  bitter  taste.  Structure  similar  to  that  of  #.  potatorum, 
but  the  whitish  patches  more  in  concentric  lines.  Weight  48.75  lb.  (D.B.  exp. 
1864),  56  lb.  (Skinner).  Value  of  P.  623  (D.B.),  1120  (Sk.)  The  seeds  contain 
0.28-0.53%  of  Strychnia,  an  extremely  bitter  and  most  poisonous  alkaloid, 
mixed  with  Brucia,  another  alkaloid  closely  related  to  it.  These  substances 
are  also  found  in  the  bark  of  S-  Nux-vomica,  and  in  the  bark  and  root  of 
several  other  species  of  the  genus.  They  seem  to  constitute  the  poisonous  prin- 
ciple in  the  Upas  Radja  or  Tieute,  the  arrow-poison  of  the  Moluccas,  prepared 
from  the  root-bark  of  a  climber  (S.  TietUe,  Lesch. ;  Miq.  FL  Ind.  Bat.  ii.  380). 
Igasuric  acid  (similar  to  Malic  acid)  is  associated  with  these  alkaloids.  The 
orange-coloured  pulp  of  the  fruit  is  eaten  by  birds. 

i 
2.  BT7DDLEIA,  Linn. 

Shrubs,  with  a  mealy  or  woolly  tomentum,  rarely  glabrous.  Flowers 
tetramerou8.  Corolla-lobes  imbricate  in  bud.  Stamens  4,  anthers  nearly 
sessile.  Capsule  opening  septicidally  in  2  entire  or  bifid  valves,  leaving 
the  dissepiment  free  in  the  centre.     Seeds  small,  numerous. 

Flowers  in  dense  cylindrical  leafless  spikes ;  tomentum  white  or 

yellowish 1.  B.  asiatica. 

Flowers  in  leafy  panicles ;  tomentum  tawny  or  rust-coloured    .        2.  B.  paniculata. 

1.  B.  asiatica,  Lour. — Syn.  B.  discolor,  Eoth;  Wight  Ic.  t.  894.  B. 
Neemda,  Koxb.  FL  Ind.  i.  396.     Vern.  Bhati,  dhaida,  shiuntra,  Kamaon. 

A  large  shrub;  branches,  inflorescence  and  under  side  of  leaves  covered 
with  a  white  or  yellowish  soft  tomentum  either  dense  and  thick,  or  more 
or  less  mealy.  Leaves  lanceolate,  3-6  in.  long,  on  a  short  petiole,  entire 
or  serrulate,  usually  glabrous  above.  Flowers  white,  odorous,  nearly  ses- 
sile, in  dense  cylindrical  bracteate  erect  spikes,  often  interrupted  at  the 
base,  either  solitary  and  terminal,  or  several  together  at  the  ends  of 
branches.  Corolla-tube  pubescent  outside,  less  than  twice  the  length  of 
calyx,  lobes  rounded,  obtuse.     Valves  of  capsule  bifid. 

A  common  shrub  in  South  India,  Burma,  Bengal,  Ondh,  along  banks  of  nal- 
lahfl  and  ravines.  In  the  sub-Himalayan  tract  extends  as  far  west  as  the  Indus, 
ascending  to  4000  ft.  China.  Indian  Archipelago.  Fl.  Feb.-ApriL  In  most 
parts  of  Surma,  this  and  Blumea  are  common  shrubs  on  deserted  hill-clearings 
(Toungyas). 

2.  B.  paniculata,  Wall ;  Roxb.  FL  Ind.,  ed.  Carey,  i  412.— Syn.  B. 
crispa,  Benth. ;  DC.  Prodr.  x.  444.  Vern-  Spera  icwia,  Afg.;  Dholtu, 
Ghuttia,  N.  W.  Him.     Also  known  by  the  names  of  the  preceding  species. 

A  shrub  or  small  tree,  with  a  gnarled  and  crooked  stem ;  branches 
woody,  bark  peeling  off  in  long  shreds ;  branchlets,  leaves,  and  inflor- 
escence densely  clothed  with  soft  rust-coloured  or  tawny  tomentum. 
Leaves  extremely  variable,  from  lanceolate,  entire,  to  ovate-triangular, 
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dentate  and  deeply  cut;  blade  4-6  in.,  petiole  £-l£  in.  long.  Flowers  sub- 
sessile,  white,  fragrant,  in  bracteate,  generally  pedunculate  clusters,  form- 
ing irregular  terminal,  leaf -bearing  panicles.  Bracts  linear,  generally 
longer  than  flowers.  Corolla  densely  tomentose  outside,  tube  cylindrical, 
twice  the  length  of  calyx,  lobes  rounded,  obtuse. 

Himalaya,  Indus  to  Bhutan,  ascending  to  7000  ft.    Afghanistan.  Beluchistan. 

Order  LIV.  AFOCTNKSj. 

Trees,  shrubs,  twiners,  rarely  perennial  herbs,  the  juice  frequently 
milky.  Leaves  entire,  opposite  or  whorled,  very  rarely  alternate,  without 
stipules,  or  with  small  glandlike  intrapetiolar  or  interpetiolar  stipules. 
Flowers  regular,  usually  cymose.  Calyx  free,  divided  nearly  or  quite  to 
the  base  into  5  segments  or  sepals,  generally  imbricate  in  bud.  Corolla 
hypogynous,  gamopetalous,  with  5  spreading  lobes,  contorted,  rarely  val- 
vate  in  bud,  the  throat  hairy  inside,  or  closed  with  a  corona  of  scales. 
Stamens  5,  inserted  in  the  tube,  alternating  with  the  corolla-lobes ;  anthers 
erect,  2-celled,  the  cells  opening  inward  in  longitudinal  slits,  the  pollen 
not  collected  in  masses.  Pistil  dicarpellary ;  the  carpels  either  distinct 
below,  or  united  in  a  2-celled  ovary  with  axile  placentas,  or  in  a  1-celled 
ovary  with  parietal  placentas ;  ovules  few  or  more  generally  numerous ; 
style  single  or  2  distinct  styles ;  stigma  usually  thickened.  Seeds  often 
bearing  a  coma  or  tuft  of  long  hairs,  usually  albuminous,  embryo  straight. 
— Royle  111.  269 ;  Wight  111.  ii.  160. 

Fruit  a  fleshy  indehiscent  berry,  generally  1  -  4  -  seeded ; 

leaves  opposite ;  spines  axillary         ....       1;  Cakissa. 
Fruit  a  large  subglobose  drupe,  with  hard  fibrous  endocarp ; 

leaves  alternate,  crowded  at  the  ends  of  branches       .      2.  Cebbera. 
Fruit  of  2  many-seeded  follicles,  distinct  from  the  begin- 
ning, or  separating  when  ripe. 
Seeds  naked,  angular,  embedded  in  pulp ;  leaves  opposite      3.  Tabbbnamontana. 
Seeds  naked,  winged ;  leaves  alternate,  sessile       .        .      4.  Rhazya. 
Seeds  naked,  win#sd ;  leaves  alternate,  petiolate,  crowded 

at  the  ends  of  branches 5.  Pltjmeria. 

Seeds  with  a  tuft  of  hairs  at  the  lower  end— -that  is,  the 
end  opposite  the  hilum  ;  leaves  opposite ;  stamens 
exserted        .        .        .        .  .        .        .6.  Wbightia. 

Seeds  flat,  attached  in  the  middle,  witn  a  fringe  of  hairs 
all  round ;  and  prominent  tufts  at  the  ends ;  leaves 

whorled 7.  Adbtonia. 

Seeds  with  a  tuft  of  hairs  at  the  hilum — that  is,  at  the 
upper  end ;  corolla  without  appendices. 
A  small  tree,  not  climbing ;  fruit  of  2  distinct  follicles      8.  Holarrhena. 
Climbers ;  fruit  of  2  distinct  follicles         ...      9.  Iohnocarptjs. 
Climbers ;  fruit  a  long  cylindrical,  2-valved  capsule, 
separating  into  2  follicles  when  ripe. 
Glabrous ;  corolla- tube  short  cylindrical ;  limb  J  in. 

across     . 10.  Vallabis. 

Tomentose;  corolla  hypocrateriform,  limb  2-3  in. 

across 11.  Chonemobpha. 

Seeds  pubescent  all  over,  and  with  a  tuft  of  hairs  at  the 
hilum ;  a  corona  of  6  laciniated  appendices  opposite 
to  the  corolla-lobes 12.  Nebium. 
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Several  plants  of  this  family  yield  caoutchouc.  Vahea  gummifera,  Lam.,  of 
Madagascar,  and  other  species  of  the  same  genus,  produce  an  excellent  article, 
second  only  in  quality  to  the  Para  caoutchouc.  They  are  large  climbing  shrubs, 
with  huge  subglobose  fruit.  The  African  caoutchouc,  a  much  inferior  article,  is 
likewise  produced  by  large  climbing  shrubs,  which  belong  to  the  genus  Lan- 
dolphia,  with  large  subglobose  fruit  containing  an  acidulous  pulp  in  a  hard 
woody  rind.  Urceola  etastica,  Roib. ;  Wight  Ic.  t.  473,  a  gigantic  climber 
{fruit  of  2  large  globose/many-seeded  coriaceous  follicles,  the  seeds  embedded  in 
fleshy  eatable  pulp)  of  the  Indian  Archipelago,  yields  the  Borneo  rubber,  and 
small  quantities  of  caoutchouc  are  collected  in  India  from  Willughbeia  edulis, 
Roxb.  Cor.  PI.  t.  280,  and  W.  Martabanica,  WalL  PL  As.  rar.  t.  272,  two  large 
climbers  of  Burma  and  Eastern  Bengal.— -(Collins*  Report  on  Caoutchouc,  1872.) 

Vahea  belongs  to  the  sub-Order  of  Uarissece,  with  a  single  2-celled  ovary. 
Landolphia  and  Wittughbeia  are  somewhat  anomalous  genera  with  1-celled 
ovary,  and  fleshy  fruit.  Urceola  belongs  to  the  sub-Order  Euapocyneoe  (fruit 
of  2  many-seeded  follicles),  which  comprises  all  genera  described  below,  except 
Carissa  and  Cerbera. 

1.  CABISSA,  Linn. 

Shrubs  or  trees,  often  armed  with  opposite  axillary  spines.  Leaves 
opposite.  Calyx  without  glands.  Corolla -tube  cylindrical,  slightly 
swollen  round  the  anthers,  lobes  spreading,  contorted  in  the  bud,  the 
throat  without  scales.  Anthers  oblong  or  lanceolate,  included  in  the 
corolla-tube.  Ovary  single,  2-celled ;  ovules  several  in  each  cell ;  style 
filiform,  stigma  thickened.  Fruit  succulent,  indehiscent.  Seeds  1-4, 
rarely  more,  without  hairs,  albuminous. 

Leaves  and  branchlets  always  glabrous ;  fruit  t-1  in.  long,  some- 
times more  than  4-seeded 1.  C  Carandas. 

Leaves  and  branchlets  often  pubescent ;  fruit  J  in.  long,  4-seeded      2.  C.  diffusa. 

1.  C.  Carandas,  Linn. ;  Roxb.  Cor.  PL  t.  77 ;  FL  i.  687 ;  Wight  Ic. 
t.  426. — Syn.  C.  congesta,  Wight  Ic.  t  1289.  Sans.  Karamarda  (the 
tree),  avigna  (the  fruit).  Vein.  Karaunda,  karaun,  karunda,  korinda, 
garinga.    Local  n.  Timukhia,  N.W.P. ;  Ootho,  C.P. 

A  large  evergreen  shrub  with  a  short  stem,  glabrous,  only  inflorescence 
pubescent.  Branchlets  generally  alternate,  with  twin  stout,  sharp,  often 
forked,  glabrous,  shining  spines  at  their  base,  1-1  £  in.  long ;  branches  ex- 
ceptionally opposite,  generally  without  spines.  Leaves  coriaceous,  generally 
penninerved,  wholly  glabrous,  and  shining  on  both  sides,  elliptic  ovate  or 
obovate,  rarely  elliptic-oblong,  obtuse  or  mucronate,  1 J-3  in.  long,  1-2  in. 
broad,  subsessile  or  on  short  petioles.  Flowers  white,  inodorous,  on  short 
pedicels  in  sessile  or  pedunculate  pubescent  cymose  corymbs  of  10-20 
flowers  at  the  ends  of  branches.  Bracts  linear,  pubescent  Calyx  pubes- 
cent, cleft  half-way  or  deeper  into  lanceolate  ciliate  segments.  Corolla- 
lobes  lanceolate,  shorter  than  tube,  but  more  than  half  its  length.  Ovules 
4  in  each  cell  of  ovary.  Berry  ovoid  or  globose,  J-l  in.  long,  4-  or  more- 
seeded,  shining,  first  red,  black  when  ripe. 

Cultivated  in  most  parts  of  India,  not  much  in  the  Panjab ;  is  wild  on  dry 
sandy  and  rocky  soil  m  the  Gonda  and  Baraich  divisions  of  the  Oudh  forests, 
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Bingah  Sal  forests  (R.  Thompson),  in  the  Gorakhpnr  district,  in  Bengal  and 
South  India.  Foliage  generally  renewed  in  March,  FL  Jan.-April ;  fruit  ripens 
July- Aug.    Grows  rapidly,  and  coppices  freely. 

Stem  3-4  ft.  high,  2  ft.  girth,  sometimes  more,  branches  rigid,  divergent, 
forming  a  scanty  rounded  crown.  Branchlets  reddish-brown,  smooth,  spread- 
ing. Bark  £  in.  thick,  grey  or  white  with  pale-orange  streaks,  smoothiah  be- 
tween longitudinal  wrinkles,  with  brown  exfoliating  scales.  Wood  white,  close- 
grained  and  hard,  is  an  excellent  fuel,  and  has  been  recommended  for  turning. 
Makes  excellent  fences.  The  red,  half-ripe  fruit  is  made  into  tarts  jellies  and 
pickle.    When  ripe,  it  is  sold  in  bazaars  and  eaten  largely. 

2.  0.  diffusa,  Koxb.  EL  Ind.  L  689;  Wight  Ic.  t.  427.— Vera.  Karaunda. 
Local  n.  Gdn,  garna,  garinda,  Pb. 

A  small  evergreen  shrub,  with  rigid,  spreading  branches ;  young  leaves, 
branchlets  and  inflorescence  pubescent.  Branchlets  opposite  and  single, 
spines  £-1  in.  long,  often  pubescent  and  forked,  generally  at  the  base  of 
the  single  branches.  Leaves  coriaceous,  glabrate  or  pubescent  beneath, 
ovate,  acute,  nmcronate,  1-1£  in.  long,  £-£  in.  broad,  generally  with  1  or 
2  pairs  of  arching  basal  nerves.  Flowers  pure  white  to  delicate  pink, 
finely  odorous,  on  short  pedicels  in  sessile  or  pedunculate  cymose  corymbs 
of  2-10  flowers,  at  the  ends  of  branches.  Bracts  linear,  pubescent  Calyx 
pubescent,  cleft  nearly  to  the  base  into  lanceolate  ciliate  segments.  Cor- 
olla-lobes lanceolate,  shorter  than  tube,  but  more  than  half  its  length. 
Ovules  2  in  each  cell  of  the  ovary.  Berry  subglobose,  J  in.  long,  4-seeded, 
shining,  black  when  ripe,  seeds  4. 

Abundant  wild  in  most  parts  of  India,  in  the  plains  of  the  Panjab,  the  sub- 
Himalayan  tract,  ascending  to  4000  ft.,  and  in  the  trans-Indus  territory,  gene- 
rally gregarious,  here  and  there  forming  underwood  in  forests  of  Bamboo  in  the 
Siwahk  tract,  of  Pimu  lonpifclia  (Kangra),  of  Teak  (Saugor  district).  Useful 
by  keeping  the  ground  moist  and  cool  under  trees  with  light  foliage  which  do 
notthrow  heavy  shade  ;  may  be  employed  in  the  same  way  as  Beech  underwood 
under  Oak  or  Scotch  Fir  in  Europe.  Spreads  readily  where  clearings  have 
been  made,  and  may  in  such  cases  impede  the  reproduction  and  growth  of  the 
forest.  Fl.  March-May ;  fruit  ripens  Oct.- Feb.  Very  hardy,  coppices  freely. 
The  wood,  though  always  small,  is  used  for  turning  and  for  making  combs  ;  it 
is  an  excellent  fuel.  "Very  old  wood  is  said  (in  Kangra)  to  be  black  and  fra- 
grant. The  leaves  are  greedily  eaten  by  goats  and  sheep,  but  the  chief  use  of 
the  shrub  is  to  furnish  material  for  dry  fences. 

The  characters  available  for  the  distinction  of  these  two  species  are  unsatisfac- 
tory and  variable,  and  farther  inquiries  may  possibly  show  C.  Carandas  to  be 
nothing  but  the  cultivated  form  of  (7.  diffusa. 

2.  CEBBEBA,  Linn. 

Shrubs  or  trees,  with  alternate  leaves,  crowded  on  the  young  branches. 
Flowers  large,  in  terminal  corymbose  cymes.  Calyx  without  glands. 
Corolla-tube  cylindrical,  without  scales,  lobes  spreading,  angular,  contorted 
in  bud.  Anthers  included  in  the  corolla-tube,  inserted  about  the  middle. 
Ovary  of  2  distinct  carpels,  united  by  a  single  style,  each  carpel  incom- 
pletely divided  by  a  very  prominent  placenta,  bearing  2  superposed  ovules 
on  each  side ;  stigma  conical,  often  2-lobed  at  the  tip.     Fruit  (from  the 
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abortion  of  one  carpel)  a  single  drupe,  flattened  on  one  side,  with  a  woody 
or  fibrous  endocarp,  usually  1 -seeded.     Seeds  without  hairs. 

1.  0.  Odollam,  Gaertn. ;  Roxb.  FL  Ind.  L  692 ;  Wight  Ic.  t.  441. 

A  large  tree  or  a  shrub,  wholly  glabrous,  with  thick  branches.  Leaves 
6-12  in.  long,  shining,  oblong  lanceolate  or  oblanceolate,  acuminate,  nar- 
rowed into  petiole  1  - 1|  in.  long ;  main  lateral  nerves  numerous,  par- 
allel, at  right  angles  to  midrib,  joined  by  indistinct  intramarginal  veins. 
Flowers  white,  sweet-scented,  in  a  corymbose  pedunculate  cyme.  Calyx- 
segments  linear,  reflexed,  deciduous.  Bracts  coloured,  £-1  in.  long,  cadu- 
cous.    Drupe  ovoid,  2-4  in.  long,  endocarp  thick,  fibrous. 

Common  in  salt  swamps  on  the  coast  of  Bengal,  the  peninsula  and  probably 
of  Sindh.  A  widely  spread  tree,  on  the  coasts  of  China,  the  Indian  Archipelago, 
Queensland,  and  the  Pacific  islands.  In  flower  and  fruit  throughout  the  year. 
Wood  white,  soft,  and  spongy. 

3.  TABEBNJEMONTANA,  Plum. 

1.  T.  coronaxia,  Willd. ;  Eoxb.  EL  Ind.  ii.  23 ;  Wight  Ic.  t  477  ; 
Bot.  Reg.  t.  1064. — Vern.  CJuindui,  taggai,  taggar. 

A  shrub,  6-8  ft.,  glabrous,  branches  dichotomous.  Leaves  opposite,  ellip- 
tic-oblong, acuminate.  Flowers  white ;  calyx  glandulose  inside ;  corolla- 
tube  cylindrical,  slender ;  ovaries  2  with  many  ovules,  style  1.  Fruit  of  2 
distinct  recurved  cylindrical  follicles,  1-3  in.  long.  Seeds  3-6,  embedded 
in  red  fleshy  pulp  ;  embryo  in  a  fleshy  albumen. 

Cultivated  in  gardens  throughout  India,  with  single  and  double  flowers ;  ex- 
ceedingly fragrant  at  night.  Wild  in  Eastern  Bengal,  Nepal,  Kamaon,  and  in 
the  Konkan.    FL  in  the  hot  and  rainy  season. 

T.  utilis,  Arnott  in  Edinb.  New  PhiL  Joumr  1830.  L  318,  is  a  tree  in  British 
Guiana,  which  yields  a  thick  sweet  nutritious  milk,  called  Hya-hya  by  the 
Indians. 

4.  RHAZYA,  Decaisne. 

1.  B.  stricta,  Decaisne  in  Jacquem.  Voy.  Bot  t  111. — Vein.  Vena, 
Salt  range ;  Gandera,  Trans-Indus ;  Sewar,  rihar,  ishwarg.  Sindh. 

A  small  glabrous  shrub.  Leaves  alternate,  linear  -  oblanceolate,  mu- 
cronate,  sessile.  Flowers  white,  odorous,  corolla-tube  cylindrical,  much 
longer  than  lobes;  ovary  2-celled,  with  numerous  ovules.  Fruit  of  2 
distinct  erect  cylindrical  follicles.  Seeds  numerous,  flat,  with  membranous 
wings  at  the  two  extremities  ;  embryo  straight,  in  a  fleshy  albumen. 

Abundant  in  the  trans- Indus  territory,  between  Indus  and  Jhelam,  and  in 
Sindh  Afghanistan,  Beluchistan,  and  Arabia.  FL  April.  Used  as  fueL  The 
leaves,  after  steeping  for  some  days,  are  fodder  for  goats.  The  fruit  (Sanutir) 
and  the  leaves  are  used  in  native  medicine. 
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5.  PLUMEBIA,  Tourn. 

Shrubs  or  trees,  with  alternate  leaves,  crowded  at  the  ends  of  branches. 
Flowers  large,  in  terminal  corymbose  cymes.  Calyx  small,  without  glands. 
Corolla-tube  cylindrical,  without  scales,  lobes  spreading,  contorted  in  bud. 
Anthers  inserted  at  the  base  of  the  corolla-tube,  round  the  ovary.  Ovary 
of  2  distinct  carpels,  united  by  a  single  style,  ovules  numerous ;  style 
short,  thick,  with  a  2-lobed  stigma.  Fruit  of  2  follicles  with  numerous 
compressed,  winged,  hairless,  albuminous  seeds.  Cotyledons  flat,  folia- 
ceous. 

1.  P.  acutifolia,  Poiret. — Syn.  P.  acuminata,  Roxb.  FL  Ind.  iL  20; 
Wight  Ic.  t.  471.     Vern.  Grda  chin,  Hind. ;  Khair  cJiampa,  Bomb. 

A  small  tree,  wholly  glabrous,  with  thick  branches,  and  rough  bark, 
full  of  tenacious,  white  juice.  Leaves  lanceolate  or  oblanceolate,  6-15  in. 
long,  narrowed  into  a  petiole  1-2  in.  long ;  main  lateral  nerves  numerous, 
transverse,  parallel,  joined  by  prominent  intramarginal  veins.  Flowers  in 
large  compound,  pedunculate  cymes,  white,  fragrant,  pale  yellow  in  the 
centre.     Follicles  divaricate,  rigid,  drooping,  6  in.  long. 

Cultivated  throughout  India  and  Burma,  near  villages,  temples,  and  in  gar- 
dens, but  not  indigenous.  Cultivated  in  Siam,  China,  Cochin  China,  and  the 
Indian  Archipelago  (Rumph.  Amb.  iv.  t.  38).  Its  home  is  not  known.*  It  grows 
in  New  Grenada  and  other  parts  of  tropical  America,  but  whether  indigenous, 
is  uncertain.  (The  other  Plumerias  inhabit  tropical  America,  and  P.  loranthv- 
folia,  Mull. ;  Mart  Flora  Brasiliensis,  vi.  p.  42,  a  closely  allied  species,  is  found  in 
Para  and  Matto-Qrosso.)  Fl.  H.  and  R.  S.  Ripens  its  fruit  very  rarely.  At- 
tempts have  been  made  to  make  caoutchouc  of  the  milk,  but  without  success. 

6.  WBIGHTIA,  R  Brown. 

Trees  or  shrubs,  with  opposite  leaves.  Flowers  in  terminal  corymbose 
cymes.  Calyx  with  5-10  broad  scales  inside  at  the  base.  Corolla-tube 
cylindrical,  generally  short;  lobes  spreading,  before  expansion  twisted 
towards  the  right,  the  throat  with  a  corona  of  5  or  10  erect  scales,  either 
distinct  or  united  in  a  ring.  Stamens  inserted  in  the  throat,  filaments 
short  and  broad,  continued  into  a  broad,  tapering  connective ;  anthers 
exserted,  sagittate,  connivent  in  a  cone  round  the  stigma,  and  often 
adhering  laterally.  Ovary  of  2  carpels,  distinct  or  connate,  with  numer- 
ous ovules  in  each,  multiseriate,  on  axile  placentas.  Fruit  long-cylindri- 
cal, separating  into  two  follicles  dehiscing  on  the  inner  face,  filled  with 
numerous  oblong  pendulous  seeds,  each  with  a  tuft  of  long  silky  hairs 
at  the  lower  end.  Albumen  none,  embryo  cylindrical,  cotyledons  con- 
volute, longer  than  superior  radicle. 

Follicles  connate  into  a  long  cylindrical  capsule,  separating  and 

dehiscing  at  the  same  time  ;  leaves  soft  tomentoee        .        .     1.    W.  tomentosa. 
Follicles  distinct,  cohering  at  the  apex  only;  leaves  rough  .        .     2.   W,  tinctoria. 

1.  W.  tomentosa,  Roem.  et  Schultes;  Wight  Ic.  t.  443.— Syn.  W. 
mdttimma,  WalL  PI.  As.  rar.  t.  146 ;  Wight  I1L  t  154.  Nerium  tomen- 
tosum,  Roxb.  FL  Ind.  ii  6.     Vern.  Keor,  kildica,  Pb.  DhuM,  N.W.P., 
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Oudh.     Local  names:  Dharavli,  darhela,  daira,  Garhw. ;  Lettaukthein, 
Burma. 

A  small  tree,  branchlets  and  leaves  clothed  with  soft  tomentum.  Leaves 
elliptic,  acuminate,  narrowed  into  a  short  petiole,  3-4  in.  long ;  main  lateral 
nerves  parallel,  8-12  pair.  Flowers  1  in.  across,  in  subsessile,  stiff,  erect, 
corymbose  and  tomentose  cymes,  with  oval  deciduous  bracts.  Corolla- 
tube  twice  the  length  of  calyx,  lobes  oblong,  yellowish,  corona  fleshy, 
orange-coloured,  cleft  into  unequal  oblong  lobes.  Anthers  white.  Fruit 
subcylindrical,  laterally  compressed,  8-12  in.  long,  J  in.  across,  rough 
with  numerous  white  elevated  specks,  with  two  shallow  black  furrows 
at  the  junction  of  the  carpels,  the  carpels  separating  when  ripe ;  hairs  of 
seed  pure  white. 

Sub-Himalayan  tract  and  outer  ranges,  ascending  to  3500  ft  or  more  (Benar- 
gad,  Jaunsar  Bawar,  D.B.),  as  far  west  as  the  Bias,  and  very  rare  beyond  it  to 
the  Indus.  (3udh,  Bengal,  Central  and  South  India.  Ceylon  and  Burma.  Often 
associated  with  Sal,  but  more  commonly  in  mixed  forests.  The  leaves  are 
shed  Feb.-March,  the  new  foliage  appears  April-May.  FL  April-June;  fr. 
Nov.-Jan. 

Attains  20-25  ft,  with  a  short  irregular  trunk  3,  rarely  4  ft  girth.  Branches 
scabrous,  with  small  light-coloured  specks.  Bark  £in.  thick,  light  or  dark  cin- 
ereous, corky,  inner  substance  whitish,  compact.  Wood  yellowish  white,  even- 
and  fine-grained,  not  hard,  easy  to  work,  heartwood  not  distinct.  Weight  33.75 
lb.,  value  of  P.  523  (Kyd).  Used  in  turning,  carved  into  bowls,  plates,  and 
combs  (Saharunpur).  Tne  bark  of  stem  and  root  are  administered  against  snake- 
bites and  the  sting  of  scorpions.  Abundant  yellow  milky  juice  flows  from 
incisions,  containing  a  yellow  colouring  matter  (Roxb.) 

There  is  some  uncertainty  regarding  the  colour  of  the  corolla.  Wallich  (Nepal, 
Oudh,  Kamaon)  and  Wight  describe  and  figure  W.  mollisdma  with  yellow  flowers 
tinged  with  red,  and  Thwaites  (Enum.  ZeyL  193)  describes  W.  tomentosa  in  the 
same  manner.  Roxburgh  says — flowers  white,  nectary  (corona)  orange-coloured  ; 
Voifft  (Hort.  p.  525) — yellowish-white,  with  an  orange-coloured  throat ;  and 
Graham  (Bombay  Plants,  114) — white.  Do  the  flowers  change  colour  during 
the  day  ?  According  to  Wallich,  the  flowers  of  moUissima  are  inodorous ;  Voigt 
describes  them  as  faintly  smelling  of  rhubarb  ;  and  J.  L.  Stewart  "  as  scenting 
the  forest."  It  is  not  impossible  that  a  distinct  species  with  white  flowers  may 
yet  be  discovered  ;  and  it  should  be  added  that  W.  WaUichuy  A  DC,  Wight 
lc.  t.  1296,  which  is  otherwise  exceedingly  like  W.  tomentosa,  is  described  with 
white  flowers. 

2.  W.  tinctoria,  R.  Br. ;  Bedd.  FL  Sylv.  t.  241.— Syn.  W.  Roihii,  G. 
Don;  Wight  lc.  t.  1319.  Nerium  tinctorum,  Roxb.  FL  Ind.  iL  4. 
Vern.  Dhudi,  Banda ;  Khirni,  Mey war.     (Seeds  Indarja%  indrajan.) 

A  small  tree  ;  branchlets  yellow  or  light  brown,  extremities  and  leaves 
glabrous  or  pubescent.  Leaves  elliptic-oblong,  3-4  in.  long,  acuminate, 
base  rounded,  petiole  very  short ;  main  lateral  nerves  8-10,  arching, 
joined  by  intramarginal  veins.  Mowers  white,  in  lax  terminal  cymes 
with  slender  spreading  branches.  jCorolla-tube  twice  the  length  of  calyx. 
Corona  of  numerous  linear  scales,  varying  in  length,  some  inserted  with 
the  filaments,  others  on  the  corolla-lobes.     Fruit  of  2  distinct  pendu- 
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lous,  slender  follicles,  10-20  in.  long,  cohering  at  the  top  only,  with 
elevated  longitudinal  lines,  otherwise  smooth.  Var.  a.  tinctoria;  glab- 
rous. j8.  Rothii;  pubescent,  leaves  rough  when  old. 

Common  in  the  Peninsula,  ascending  to  4000  ft.  (a  and  0).  From  Central 
India  Q  only,  with  rough  leaves,  is  known.  Bassi  forests  in  Meywar,  Nag- 
pahar  between  Ajmir  and  Pokur  (D.B.) ;  Banda,  Edgeworth.  Leaves  are  shed 
Feb.,  reappear  in  March- April,  with  the  flowers.  Fruit  ripens  ensuing  C.S. 
Wood  pure  white,  close-  and  even-grained,  valued  highly  for  turning  and 
carving.  The  leaves  yield  Indigo  (Koxb.)  The  seeds  are  sold  as  the  sweet 
(mtiha)  indarjaum  the  bazaars ;  they  are  not  bitter. 

W.  coceinea,  Sims.  Bot.  Mag.  t.  2696 ;  Wight  Ic  t.  442 ;  a  large  tree  with 
dark-crimson  flowers,  2  in.  across,  solitary  3  or  6  together,  from  the  Kama 
hills,  is  occasionally  crown  in  gardens  in  Northern  India.  Wood  white,  light, 
but  firm,  used  for  patkees. 

7.  ALSTOKTA,  R.  Brown. 

Trees,  rarely  shrubs;  leaves  entire,  verticillate  or  opposite.  Calyx 
without  scales  or  glands.  Corolla -tube  cylindrical,  lobes  spreading, 
shorter  than  tube,  twisted  towards  the  right  before  expansion.  Corona 
wanting.  Stamens  included,  inserted  half-way  up  the  tube,  or  higher. 
Ovary  of  2  distinct  carpels,  united  by  the  style ;  stigma  thickened ; 
ovules  numerous.  Fruit  of  2  distinct  long  linear  follicles.  Seed  oblong, 
compressed,  peltate,  the  edge  with  a  dense  fringe  of  long  hairs  all  round ; 
albumen  scanty,  radicle  superior,  cotyledons  oblong,  flat. 

1.  A.  scholaris,  R  Brown ;  Wight  Ic.  t.  422 ;  Bedd.  FL  Sylv.  t.  242. 
— Syn.  A.  cuneata,  WalL  Sans.  Ayugma,  chhada,  ayuk  clihada.  Vern. 
Chatiun,  satiun,  chutian,  satmn,  satni  (Taunmayoben,  Burm.) 

A  large  tree,  with  bitter  milky  juice ;  glabrous,  inflorescence  only  pubes- 
cent Leaves  coriaceous,  shining  above,  opaque  and  pale  underneath, 
in  whorls  of  5-7,  oblong  or  obovate-oblong,  obtuse,  rarely  acute,  4-8 
in.  long,  narrowed  into  a  short  petiole ;  main  lateral  nerves  numerous, 
parallel,  transverse.  Flowers  greenish-white,  sessile  or  shortly  pedicellate, 
in  compact  many-flowered  pedunculate  cymes.  Peduncles  1-2  in.  long ; 
cymes  8-12  arranged  in  a  pedunculate  umbel,  and  the  umbels  forming 
whorls  in  the  axils  of  the  terminal  whorl  of  leaves.  Calyx  and  corolla 
pubescent.     Follicles  slender,  numerous,  in  hanging  clusters. 

Sub-Himalayan  tract,  extending  west  to  the  Jumna,  and  ascending  to  3000 
ft.  Scarce  in  the  Oudh  forests.  Bengal,  western  side  of  the  Peninsula,  Burma, 
Ceylon,  Indian  Archipelago,  Queensland,  tropical  Africa.  FL  Dec-March ; 
fruit  June.    Growth  apparently  rapid. 

Attains  40-60,  at  times  80-90  ft,  with  a  tall  stem,  often  with  a  fluted  or  but- 
tressed base,  ana  spreading  branches  in  tiers  of  whorls.  Bark  dark  grey,  rough, 
but  not  cracked.  Wood  whitish,  even-grained,  somewhat  porous  and  open, 
soft  and  light,  40  lb.  per  cub.  ft  Easily  worked  ;  used  for  furniture,  boxes, 
scabbards,  school-boards,  and  for  beams  in  Assam.  Wood  and  bark  are  bitter ; 
the  bark  is  officinal  as  an  astringent  tonic,  anthelmintic,  and  antiperiodic  (Pharm. 
Ind.  137). 
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8.  HOLAKBHENA,  R  Brown. 

Shrubs  or  trees  with  opposite  entire  leaves.  Calyx-lobes  lanceolate, 
with  glands  inside  at  their  base.  Corolla-tube  cylindrical,  more  or  less 
swollen  above  its  base  round  the  anthers,  lobes  spreading,  twisted  to 
the  left  before  expansion.  Corona  wanting.  Stamens  included,  inserted 
below  the  middle  of  the  tube.  Ovary  of  2  distinct  carpels,  united  by  the 
style ;  stigma  oblong,  not  thickened ;  ovules  numerous.  Fruit  of  2  dis- 
tinct long  slender  follicles.  Seeds  numerous,  pendulous,  with  a  tuft  of 
long  hairs  at  the  hilum;  radicle  superior,  shorter  than  the  auriculate, 
plaited  and  involute  cotyledons ;  albumen  none. 

1.  H.  antidysenterica,  Wall.— Tab.  XL.— Syn.  H.  pubescens,  WalL 
H.  Codaga,  G.  Don  ;  Wight  Tc.  t.  1297.  Echites  antidysenterica,  Eoxb. 
Chonemorpha  antidysenterica,  G.  Don ;  Wight  Ic.  t.  439.  Vern.  Karra, 
kaura,  kora,  kwra,  kuar,  keor,  kuer,  kari,  dhudi,  dhodi.  Local  names : 
Kogar,  Mam,  Pb. ;  Kachri,  Oudh ;  Samoka  marra,  Gonds  of  Seoni ; 
Ankria,  Bheels  of  Banswara.  (Seeds :  Karwa  (bitter)  indarjau.)  Let- 
tauk,  Burm. 

A  small  tree,  glabrous  or  pubescent  Leaves  6-12  in.  long,  subsessile, 
elliptic-oblong,  short-acuminate,  base  obtuse;  main  lateral  nerves  10-14 
pair,  joined  by  prominent  transverse  veins.  Flowers  white,  inodorous, 
1-1 J  in.  across,  on  slender  pedicels,  in  sessile  terminal  corymbose  cymes, 
with  small  lanceolate,  ciliate  bracts.  Corolla-tube  slender,  many  times 
longer  than  calyx,  lobes  nearly  as  long  as  tube.  Follicles  smooth,  8-15 
in.  long,  ^  in.  diam.  Seeds  narrow-oblong,  J  in.  long,  brown,  bitter, 
hairs  silky,  twice  the  length  of  seed.  Var.  a.  glabra ;  leaves  glabrous 
on  both  sides.     Var.  j&  pubescent;  leaves  soft  tomentose  beneath. 

Sub-Himalayan  tract,  ascending  to  3500  ft.,  and  extending  westward  to  the 
Chenab.  Oudh,  Bengal,  Central  and  South  India.  Banswara  forests,  but  not 
found  in  the  more  arid  parts  of  Rajputana.  Often  associated  with  Sal,  in 
Burma  in  the  Ein  forest  of  Dipterocarpus  tuberculatus,  Roxb.  Old  leaves 
shed  Feb.,  the  new  foliage  appears  April-May.  FL  April-June ;  fruit  ripe  in 
the  cold  season,  generally  bursting  in  March  or  April. 

Attains  20-30  ft.,  trunk  short,  straight,  rigid  and  furrowed,  3-4  ft.  girth. 
Bark  £  in.  thick,  brownish-grey  or  blackish,  warty,  with  some  longitudinal 
cracks,  and  exfoliating  in  thick  woody  scales.  Foliage  bright  pea-green.  Wood 
white,  tinged  with  yellow  or  pink,  even-  fine-  and  smooth-grained,  soft  and 
light,  heartwood  not  distinct  Weight  37-38  lb.  Value  of  P.  417  (fcyd),  562 
(Skinner),  811  (Lettauk,  Benson).  Easy  to  work,  carved  into  tobacco-boxes, 
toys,  combe,  spoons,  forks,  and  platters.  In  Assam,  where  the  tree  grows  to  a 
larger  size,  furniture  is  made  of  it  The  bark  (conessi,  foimeiW  an  article  of 
trade),  leaves,  fruit,  and  seeds,  are  used  medicinally  (Fharm.  IncL  137) ;  the 
flowers  are  gathered  for  ornaments  at  marriages,  and  the  leaves  are  employed  as 
fodder  or  litter. 

9.  ICHNOCABPUS,  R  Brown. 

Climbers  with  opposite  leaves.  Calyx  5-cleft,  with  small  glands  inside 
at  the  base  of  the  lobes.  Corolla  hypocrateriform,  without  appendices ; 
lobes  hairy  inside,  convolute  in  bud.  Fruit  of  2  distinct,  many-seeded, 
slender  follicles.     Seeds  not  rostrate,  with  a  tuft  of  hair  at  the  hilum. 
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Flowers  in  compact  cymes,  forming  elongated  panicles ;  corolla- 
tube  barely  \  in.  long 1.  /.  fnOescms. 

Flowers  in  lax  pedunculate  corymbose  cymes ;  corolla-tube  }  in. 

long 2.  /., 


1.  I.  frutescens,  E.  Brown ;  Wight  Ic.  t.  430.— Syn.  Eckites  frut&t- 
cem,  Eoxb.  FL  Ind.  ii.  12.     Vern.  Dudhi,  Kamaon. 

A  twining  shrub;  branchlets,  inflorescence  and  under  side  of  leaves  with 
rust -coloured  pubescence.  Leaves  opposite,  petiolate,  ovate -lanceolate, 
acuminate,  flowers  small  (white,  inodorous,  Roxb.,  greenish  white, 
sweet-scented,  Voigt  Hortus,  523),  on  short  pedicels,  in  compact  short, 
trichotomous,  pedunculate  cymes,  forming  elongated  leafy  panicles.  Calyx 
with  small  basal  glands.  Corolla  hypocrateriform,  tube  barely  J  in.  long, 
lobes  lanceolate,  twisted,  hairy  along  the  upper  face.  Ovaries  distinct, 
surrounded  by  5  distinct  hypogynous  scales,  as  long  as  ovaries ;  style  1. 
Fruit  of  2  distinct  linear,  slender  follicles,  2-3  in.  long.  Seeds  numer- 
ous, pendulous,  a  long  tuft  of  hairs  at  the  hilum. 

South  and  Central  India,  Bengal,  Burma.  In  north-west  India  known  to  ex- 
tend as  far  west  as  Delhi  in  the  plains,  andto  the  Sutlej  in  the  sub-Himalayan 
tract.  Indian  Archipelago  and  Queensland.'  The  root  has  been  used  as  a  sub- 
stitute for  sarsaparilla. 

2.  I.  fragrans,  WalL  ;  DC.  Prodr.  viii  435.— Syn.  (probably)  Blabe- 
ropwi  lucidus,  A.  DC. ;  Alstonia  lucida,  Don  FL  Nep.  131.  Vern.  DudJii, 
Kamaon. 

A  climbing  shrub ;  glabrous,  but  branchlets,  petioles  and  under  side  of 
leaves  often  hairy.  Leaves  opposite,  subcoriaceous,  shining  above,  ellip- 
tic-oblong, acuminate,  blade  4-5  in.,  petiole  £  in.  long.  Flowers  on  slen- 
der pedicels,  in  lax  compound  trichotomous  pedunculate  glabrous  corym- 
bose terminal  and  axillary  cymes.  Corolla-tube  $  in.  long,  2-thirds  of  its 
length  narrow-tubular,  suddenly  widened  above  into  a  campanulate  mouth; 
lobes  oblong,  nearly  as  long  as  tube,  hairy  on  the  upper  side  near  the  base. 
Fruit  of  2  distinct  linear  follicles,  about  6  in.  long,  with  numerous  pendu- 
lous seeds,  not  rostrate,  a  tuft  of  hairs  at  the  hilum. 

North- West  Himalaya,  Kashmir  to  Nepal,  ascending  to  6000  ft  Bhutan,  As- 
sam. FL  April-June.  Somewhat  similar  to  Parcchitts  Thunbergii,  A.  Gray 
(Rhynchospermumjaminoides,  IindL),  from  Japan  and  China. 

10.  VALLABIS,  Burm. 

1.  V.  dichotomy  WalL  ;  Wight  Ic.  t.  438.— Syn.  EchiU$  dichotoma, 
Eoxb.  FL  Ind.  ii  19.    Vern.  Dudhi,  Kamaon. 

A  large  twining  shrub ;  bark  ash-coloured,  glabrous,  inflorescence  only 
pubescent.  Leaves  opposite,  petiolate,  elliptic  -  oblong,  acuminate;  a 
circle  of  small  cylindric  glands  at  the  insertion  of  the  leaves.  Flowers 
white,  fragrant,  on  slender  pedicels,  in  axillary,  3 -10 -flowered  cymes. 
Corolla-tube  short,  cylindrical,  limb  large,  spreading,  f  in.  acros#    Ovary 
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1,  2-celled,  surrounded  at  the  base  by  a  5-fid  ciliate,  cup-shaped  nectary ; 
style  filiform  pubescent ;  ovules  numerous.  Fruit  large,  oblong,  2-celled, 
valves  thick  fibrous.  Seeds  numerous  pendulous,  with  a  tuft  of  hairs  at 
the  hilum,  radicle  superior ;  albumen  scanty. 

South  India,  Bengal,  and  Central  India.  Burma  and  Ceylon.  In  the  sub- 
Himalayan  tract  west  to  the  Ganges.    Cultivated  in  gardens.    Fl.  Dec- April. 

11.  CHONEMOBPHA,  G.  Don. 

1.  0.  macrophylla,  G.  Don ;  Wight  Ic.  t.  432. — Syn.  Echites  macro- 
phylla,  Roxb.  Fl.  Ind.  ii.  13.    Vern.  Gar  badero,  Kamaon. 

A  large  climbing  milky  shrub.  Leaves  opposite,  large,  rotundate  or 
obovate,  8-12  in.  long,  6-9  in.  broad,  tomentose  beneath.  Flowers  large, 
white,  fragrant,  coriaceous,  in  terminal  corymbose  pedunculate  cymes  ; 
bracts  large  ovate,  deciduous.  Calyx  with  glands  inside  at  the  base.  Cor- 
olla hypocrateriform,  limb  2-3  in.  across.  Ovaries  two  distinct,  surrounded 
by  a  cup-shaped  thick  nectary,  style  1.  Capsule  long,  pendulous,  12  in. 
long,  quadrangular,  2-valved.  Seeds  numerous  compressed  pendulous, 
narrowed  into  a  short  beak  above,  and  bearing  a  tuft  of  long  white  silky 
hairs ;  albumen  scanty,  radicle  superior. 

South  India,  Bengal,  Nepal  and  Kamaon,  Burma,  Ceylon,  and  Indian  Archi- 
pelago.   Fl.  April-Sept.    The  milk  is  said  to  yield  a  kind  of  caoutchouc. 

12.  NEBIUM,  Linn.    . 

Shrubs  with  white  milk.  Leaves  entire,  coriaceous,  opposite  or  whorled. 
Flowers  large,  in  terminal  cymes.  Calyx-lobes  with  numerous  fleshy 
linear  glands  at  their  base  inside.  Corolla-tube  short,  turbinate  or 
campannlate,  lobes  spreading,  unequal-sided ;  corona  of  laciniated  appen- 
dices opposite  to  the  lobes.  Anthers  sagittate,  on  short  broad  filaments, 
continued  beyond  the  anthers  into  a  long  hairy  tail-like  appendix, 
thickened  and  contorted  at  the  top.  Ovary  of  2  carpels,  more  or  less 
cohering,  style  1,  stigma  shaped  like  a  truncate  cone.  Fruit  a  cylindrical 
capsule  when  ripe,  dehiscing  septicidally  into  2  many-seeded  follicles. 
Seeds  pendulous,  tomentose  all  over  and  with  a  tuft  of  hairs  at  the  hilum ; 
albuminous,  radicle  superior. 

1.  N.  odornm,  Solander;  Roxb.  Fl.  Ind.  ii  2  ;  Bot.  Mag.  t.  2032.— 
Sans.  Karavira ;  Pers.  Kharzahra.  Vern.  Kanlra,kanerf  ganira,  ganhira, 
Pb.;  Kaniyur,  Kamaon. 

A  large  glabrous  shrub.  Leaves  in  whorls  of  3,  linear-lanceolate,  4-6 
in.  long,  narrowed  into  a  short  petiole,  under  surface  uneven  and  irreg- 
ularly pitted,  midrib  very  prominent,  main  .lateral  nerves  numerous,  par- 
allel, transverse.  Flowers  scented,  rose-coloured  white  or  red ;  appendices 
of  corona  cleft  into  numerous  filiform  segments,  or  trifid,  the  lateral  seg- 
ments linear^  the  centre  one  short-triangular.    Fruit  linear,  6-9  in.  long. 

Commcto  in  North-West  and  Central  India,  Sindh,  Beluchistan  and  Afghanis- 
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tan.  Ascends  to  5500  ft.  in  the  outer  Himalaya.  Generally  along  the  sides  of 
rocky  stream-beds  or  in  ravines  and  river-beds  which  are  dry  in  winter.  Culti- 
vated in  gardens  throughout  India,  with  single  and  double  flowers.  Fl.  April- 
June,  often  nearly  throughout  the  year.  Bark  and  root  are  poisonous ;  the 
leaves  are  used  in  native  medicine  (Pharm.  Ind.  139). 

iV.  Oleander,  Linn.,  a  common  shrub  in  the  Mediterranean  region  and  Syria, 
crows  abundantly  in  similar  localities,  and  under  similar  conditions,  with  this 
aifference,  that  round  the  Mediterranean  the  ravines  are  filled  by  the  winter 
rains,  and  are  dry  in  summer.  The  flowers  are  inodorous,  the  segments  of  the 
corolla  appendices  are  short,  irregular,  and  not  linear  or  filiform,  and  the  fruit 
is  only  3-6  in.  long.  The  shape  of  the  corolla  varies,  and  does  not  afford  reliable 
distinctive  characters.  Other  differences  I  am  unable  to  indicate.  Linnaeus 
united  them  under  jV\  Oleander.  1  am  inclined  to  think  that  there  are  interme- 
diate forms,  and  that  the  Indian  shrub  will  eventually  be  replaced  under  that 
species. 

Order  LV.  ASCLEPIADEJE. 

Perennial  herbs  or  shrubs,  often  climbing,  with  opposite  entire  leaves, 
and  regular  pentamerous  flowers.  Calyx  free,  divided  nearly  or  quite  to 
the  base  into  5  segments  or  sepals,  imbricate  in  bud.  Corolla-tube  gener- 
ally short,  the  lobes  contorted  or  valvate  in  bud.  Stamens  5,  inserted  at 
the  base  of  the  corolla,  and  alternating  with  the  corolla-lobes,  the  filaments 
short,  connate  or  rarely  free,  the  anthers  always  connate  into  a  tube,  enclos- 
ing the  style,  and  the  connective  more  or  less  prolonged.  A  corona  of 
variously  shaped  distinct  or  connate  appendages  alternating  with  the  cor- 
olla-lobes is  usually  inserted  upon  the  corolla-tube,  or  upon  the  back  of 
the  filaments  or  wanting.  Stamens  5,  alternating  with  the  corolla-lobes, 
inserted  at  the  base  of  its  tube ;  filaments  usually  connate,  anthers  2- 
rarely  4-celled  ;  pollen  granular  or  usually  cohering  in  masses,  the  masses  ' 
pendulous  erect  or  horizontal,  sessile  or  stipitate,  united  in  pairs  to  the 
stigma.  Pistil  dicarpellary ;  carpels  distinct  below;  ovules  attached  to  the 
inner  angle ;  styles  united  above  the  ovaries,  and  thickened  within  the 
staminal-tube  into  an  angular  body.  Fruit  of  2  follicles,  or  of  1  only,  by 
the  abortion  of  the  second  carpeL  Seeds  usually  pendulous,  with  a  long 
silky  tuft  of  hairs  at  the  hilum ;  albumen  thin,  embryo  straight,  cotyle- 
dons foliaceous,  radicle  short,  superior. — Koyle  HI.  272 ;  "Wight  HI.  ii. 
164. 

Filaments  free ;  appendages  of  corona  short,  fleshy,  not  aristate  1.  Crvptolepis. 

Filaments  free  ;  appendages  of  corona  long- aristate    ...  2.  Perlploca. 
Filaments  connate  in  a  staminal  tube  ;  pollen-masses  10,  stipi- 
tate. 
Appendages  of  corona  laterally  compressed ;  follicles  broad, 

eemiovate 8.  Calotropis. 

Appendages  of  corona  flat ;  flowers  in  axillary  cymes  .  .  4.  Marsdbnia. 

Appendages  of  corona  flat ;  flowers  in  interpetiolar  cymes      .  5.  Pbrgulabia. 
Appendages  of  corona  wanting ;  a  leafless  shrub  .                  .6.  Obthanthera. 

1.  CBYPTOLBPIS,  R  Brown. 

Corolla-lobes  linear,  contorted  in  bud,  longer  than  the  tube.  Corona  of 
5  fleshy  oblong  obtuse  appendages  included  within  the  tube.     Stamens 
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included;  filaments  short,  free,  anthers  broad-sagittate,  with  a  tuft  of  haira 
at  the  back,  adhering  at  the  base  to  the  edge  of  the  stigma,  otherwise  free ; 
pollen  granular.     Fruit  of  2  divaricate,  ovoid-lanceolate  follicles. 

1.  0.  Buchanan!,  Roem.  <fe  Schult. ;  Falconer  in  Linn.  Trans,  xix.  p.  53, 
t.  5. — Syn.  Nerium  reticidatum,  Roxb.  FL  Ind.  ii.  8.    Vern.  Karantcu 

A  large  twining  shrub,  abounding  with  milky  juice.  Leaves  oblong  or 
obovate-oblong,  pale  beneath,  obtuse  and  mucronate,  or  suddenly  acumin- 
ate, blade  3-6  in.,  petiole  £  in.  long ;  main  lateral  nerves  numerous,  trans- 
verse, parallel,  alternating  with  shorter  ones,  with  anastomosing  intramar- 
ginal  veins.  Flowers  small  yellow,  on  short  pedicels,  in  pedunculate 
axillary  cymes,  shorter  than  leaves.  Bracts  ovate-lanceolate.  Follicles 
2-3  in.  long. 

North- West  India,  plains  and  sub-Himalayan  tract  (ascending  to  4000  ft.),  not 
known  west  of  the  Sutlej.  Nepal,  Behar,  Bengal,  South  India  and  Ceylon.  FL 
May-June. 

2.  PEBIPLOCA,  Timi. 

Corolla  rotate,  lobes  ovate,  longer  than  the  tube,  generally  hairy  on  the 
upper  surface.  Corona  of  5  short  thick  appendages,  each  terminating  in 
a  long  filiform  arista.  Filaments  short,  free,  anthers  oblong,  cohering  lat- 
erally, with  a  tuft  of  hairs  at  the  back ;  pollen-grains  cohering  in  fours. 
Follicles  divaricate. 

Leaves  minute  or  wanting 1.  P.  aphylla. 

Leaves  lanceolate,  long  acuminate,  2-8  in.  long  .        .        2.  P.  calopkylla. 

1.  P.  aphylla,  Dne.  in  Jacq.  Voy.  t.  116. — Vern.  Barrarra,  barre, 
Trans-Indus  and  Sibsagar  Doab ;  Bata,  Jhelam  and  Chenab. 

A  shrub,  with  erect  leafless  stems,  glabrous  or  extremities  pubescent, 
now  and  then  with  a  few  small  thick  ovate  leaves.  Flowers  small,  dark 
purple,  sweet-scented,  in  short  lateral  rounded  cymes,  the  corolla-lobes 
hairy  above.  Follicles  on  short  thick  peduncles,  divaricate,  cylindrical, 
gradually  tapering,  3  in.  long. 

Common  in  many  places  trans-Indus  and  Sindh.  Salt  range,  outer  Hima- 
laya, eastward  to  the  Chenab,  ascending  occasionally  to  3500  ft.  Afghanistan, 
South  Persia,  Arabia,  Egypt  Eaten  by  goats,  used  as  fuel ;  the  flower-buds  are 
sweet,  and  are  eaten,  raw  or  cooked,  as  a  vegetable.    FL  March,  April. 

2.  P.  calophylla,  Falconer;  DC.  Prodr.  viii.  498. 

A  small  shrub,  wholly  glabrous.  Leaves  shining,  lanceolate,  long-acu- 
minate, 2-3  in.  long,  on  short  petioles ;  main  lateral  nerves  numerous, 
parallel,  transverse,  anastomosing  by  oblique  veins.  Flowers  small,  red, 
in  short  axillary,  generally  opposite  rounded  cymes ;  appendages  hairy ; 
corolla-segments  citiate.    Follicles  drooping,  parallel,  3-6  in.  long. 

Outer  ranges  of  the  Himalaya  westward  to  the  Jumna,  and  ascending  to  5000 
ft    Kasia  hills.    Fl.  March,  April 
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3.  CALOTROPIS,  R  Brown. 

Corolla-tube  broad-campanulate,  lobes  ovate.  Stamens  connate.  Corona 
of  5  laterally  compressed  fleshy  appendages,  adnate  to  the  back  of  the 
staminal  tube,  the  lower  end  free  and  incurved.  Anthers  continued  into 
a  broad  membranous  appendix,  incumbent  on  the  stigma ;  pollen-masses 
10,  pendulous,  in  pairs,  flat,  stipitate.  Stigma  pentagonous.  Follicles 
broad,  semiovate. 

Corolla  somewhat  saccate  at  base,  segments  spreading,  appendages 

of  corona  truncate  at  apex ;  flower-buds  ovoid         .        .        .     1.  C.  gigantea. 

Corolla-segments  erect ;  appendages  of  corona  acute  at  apex;  flower- 
buds  hemispherical 2.  C.  procera. 

1.  0.  gigantea,  K.  Br. ;  Wight  I1L  t.  155 — Syn.  Asclepias  gigantea, 
Eoxb.  FL  Ind.  ii.  30.     Sans.  Arka.     Vern.  Madar,  safedrak,  KW.P. 

Young  shoots,  inflorescence,  and  under  side  of  leaves  covered  with  soft 
white  adpressed  woolly  tomentum.  Leaves  4-8  in.  long,  obovate  or  obo- 
vate-oblong,  short-acuminate,  sessile  or  subsessile,  with  a  narrow,  cordate, 
often  amplexicaul  base.  Flowers  purplish-lilac  or  white,  inodorous,  with 
a  grey  down  outside,  on  pedicels  twice  their  length,  in  axillary  pedun- 
culate corymbs;  flower-buds  ovoid;  corolla-lobes  spreading  or  reflexed. 
Appendages  of  corona  elongated,  longer  than  staminal  column,  their 
length  twice  or  more  than  twice  their  breadth,  always  hairy. 

Common  in  South  and  Central  India,  Burma  and  Bengal  Gorakhpur,  Oudh, 
and  in  great  profusion  in  an  isolated  locality  in  the  Siwalik  tract  near  Kali- 
dungi,  below  Kami  TaL  Ceylon  and  Indian  Archipelago.  One  of  the  most 
common  plants  in  dry  waste  places.  Fl.  nearly  throughout  the  year.  A  large 
shrub,  with  thick  herbaceous  branches,  stem  12-18  in.  girth,  bark  thick,  soft, 
ash-coloured,  wrinkled. 

A  fine  strong  silky  flax  from  the  inner  bark  was  formerly  made  into  cloth  for 
princes  and  nobles.  Used  for  bow-strings,  fishing  lines  and  nets  ;  does  not  easily 
rot  in  water.  The  hair  of  the  seeds  is  said  to  be  made  into  thread  in  Borneo  ; 
attempts  to  weave  it  have  been  made  in  Madras.  Gunpowder  charcoal  is  made 
of  the  voung  branches  in  Kattiawar  and  in  the  Dekkan.  All  parts  of  the  plant 
are  full  of  acrid  milk,  which  has  powerful  medicinal  qualities. 

2.  0.  procera,  E.  Br. ;  Ham,  in  Linn.  Soc.  Trans,  xiv.  246. — Vern. 
Spalwakka,  Afg. ;  Ah,  dk,  muddr,  North  India. 

Young  leaves  hoary,  glabrous  when  full-grown,  inflorescence  clothed 
with  white  woolly  tomentum.  Leaves  4-9  in.  long,  thick,  subcoriaceous, 
ovate  obovate  or  obovate-oblong,  acute,  sessile  or  subsessile,  with  a  cor- 
date base.  Flowers  purplish  red,  pale  silvery  outside,  with  a  strong,  not 
unpleasant  smell,  on  pedicels  twice  their  length,  in  terminal  and  axil- 
lary corymbose  cymes.  Flower-buds  hemispherical;  corolla  campanulate, 
lobes  erect  Appendages  of  corona  broad,  not  longer  than  staminal 
column,  nearly  as  broad  as  long,  glabrous,  rarely  pubescent. 

Common  in  the  Panjab,  Sindh  (in  places),  the  trans-Indus  territory,  ascend- 
ing to  3500  ft.,  in  the  sub-Himalayan  tract  to  the  Sardah  river,  between  Indus 
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and  Jhelam,  ascending  to  2400  ft.,  Ondh,  Central  India,  and  the  Dekkan.  Syria, 
Arabia,  Egypt,  Abyssinia,  Persia,  Afghanistan,  and  Beluchistan.  In  a  general 
way  it  may  oe  said  that  (7.  gigantea  belongs  to  the  moister,  (7.  procera  to  the 
more  dry  districts.  Often  gregarious  in  dry  sandy  places.  Never  quite  bare 
of  leaves.  Fl.  Feb.-May ;  Suit  ripens  in  the  ensuing  cold  season.  Near  this 
plant,  and  growing  on  its  roots,  is  frequently  seen,  pushing  through  the  sand, 
rhdivcea  Calotropidis,  Walp.,  a  beautiful  Orobanchaceous  parasite  with  leafless 
succulent  stems,  £-Z  ft  high,  terminating  in  purple  flower-spikes. 

Generally  a  shrub  6-7  ft.  high,  but  in  the  most  arid  parts  of  tbe  Panjab  may- 
be seen  in  close  clumps  12-15  ft.  high,  with  stems  12-18  in.  girth.  In  Sindh 
stems  4-5  ft.  girth  have  been  observed  (Stewart  Pb.  PL  144).  Bark  \  in.  thick, 
soft,  corky,  spongy.  Wood  white  and  light,  charcoal  is  made  from  it,  the  roots 
are  employed  as  tooth-brushes.  In  Sindh  the  bark  is  stripped  off  green,  and 
made  into  halters,  lines,  and  nets.  In  Arabia  a  soft  rope  is  made  of  the  fibre. 
The  silky  hair  of  the  seeds  is  excellent  for  stuffing  pillows  and  quilts.  The 
plant  abounds  in  acrid  milk ;  mixed  with  salt,  it  is  used  to  remove  the  hair  from 
tides.  The  dried  and  powdered  root-bark  is  officinal  under  the  name  of  Muddr, 
as  an  alterative  tonic,  diaphoretic,  and  in  large  doses  emetic  (Pbarm.  Ind.  141) ; 
the  supposed  active  principle  has  been  called  Mudarine,  a  bitter,  not  crystalline 
subtance,  soluble  in  water,  the  solution  coagulates  when  heated,  composition 
unknown. 

4.  MABSDBNIA,  R.  Brown. 

Corolla  generally  campanulate,  limb  spreading,  divided  into  5  lobes, 
contorted  in  the  bud.  Corona  of  5  appendages,  generally  flat,  sometimes 
auriculate,  adnate  to  the  back  of  the  stamina!  column,  sometimes  10  ap- 
pendages in  2  rows.  Anthers  terminating  in  a  membrane,  free,  or  only 
adhering  laterally;  pollen-masses  10,  erect,  in  pairs,  stipitate.  Style  ob- 
tuse or  rostrate. 

Appendages  of  corona  in  one  series,  lanceolate  or  linear,  as  long 
at  or  longer  than  stamens.    Style  obtuse,  not  rostrate. 
Corolla  quite  glabrous,  except  a  ring  of  erect  hairs  which  closes 
the  throat;  corolla-lobes  shorter  than  tube ;  leaves  drying 

with  a  blue  colour 1.  if.  tmctoria. 

Corolla  hairy  outside ;  lobes  longer  than  tube. 
Corolla-lobes  glabrous  inside;  appendage  of  corona  lanceo- 
late, as  long  as  stamens 2.  M .  UnaeMma. 

Corolla-lobes  hirsute  inside ;  appendage  of  corona  linear, 

longer  than  stamens 8.  M,  Roylei. 

Appendages  of  corona  biseriate,  the  outer  fleshy,  attached  to  the 
base  of  staminal  column,  and  shorter  than  anthers,  the  inner 
attached  half-way  up,  membranous,  obtuse,  shorter  than  an- 
thers ;  style  terminating  in  a  long  filiform  beak,  as  long  as 
corolla 4.  if.  lucida. 

1.  M.  tinctoria,  R  Br.;  Wight  Ic.  t.  589.— Syn.  Aedepias  tinciana, 
Koxb.  EL  Ind.  ii  43. 

A  large  twining  shrub;  branches,  petioles  and  peduncles  clothed  with 
short  down.  Leaves  pubescent  when  young,  afterwards  glabrate,  turning 
blue  when  dry,  ovate,  with  rounded  or  cordate  base,  acuminate,  penni- 
nerved,  blade  4-0  in.  long,  petioles  J-2  in.  Flowers  numerous,  small, 
yellow,  ^  in.  long ;  pedicels  slender,  twice  the  length  of  flower,  in  dense 
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umbellate  clusters,  forming  cylindrical,  pedunculate,  axillary  racemes,  in- 
terrupted at  the  base.  Calyx  ciliate.  Corolla  glabrous,  save  a  ring  of  hairs 
in  the  throat,  lobes  shorter  than  tube ;  appendages  of  corona  lanceolate, 
as  long  as  stamens.  Follicles  lanceolate,  covered  with  long  soft  hairs, 
reflexed,  in  racemes  of  4-8. 

East  Bengal,  Sikkim,  ascending  to  3000  ft.  Burma.  Banda  district  (Edgew.) 
FL  not  and  rainy  season.    The  leaves  yield  a  kind  of  Indigo. 

2.  M.  tenacissima,  Wight  et  Arn. ;  Wight  Ic.  t  590.— Syn.  Asdepias 
tenacissima,  Koxb.  FL  Ind.  ii.  51 ;  Cor.  PL  t  240. 

A  large  twining  shrub ;  branches,  leaves  and  inflorescence  sofb-tomen- 
tose.  Leaves  cordate,  acuminate,  4-6  in.  long  and  3-4  in.  broad,  petiole 
2-4  in.  long,  basal  nerves  3-5.  Flowers  greenish-yellow,  \  in.  long,  on 
slender  pedicels,  somewhat  longer  than  flowers,  in  axillary  drooping 
pedunculate  compound  cymes.  Calyx  and  corolla  hairy  outside ;  corolla- 
lobes  longer  than  tube,  glabrous  inside.  Appendages  of  corona  lanceolate, 
as  long  as  stamens.     Follicles  ovate-lanceolate,  4-6  in.  long,  downy. 

Behar,  Baraitch  forests  of  Oudh,  Kamaon,  ascending  to  4500  ft.  Banda 
district  Ceylon.  FL  April ;  fr.  in  the  ensuing  cold  season.  The  bark  of  young 
luxuriant  shoots  yields  a  large  quantity  of  beautiful  fine  silky  fibre,  with  which 
the  mountaineers  of  Rajmahal  make  their  bow-strings,  on  account  of  its  great 
strength  and  durability.  The  following  comparative  experiments  are  recorded 
by  Roxburgh : — 

A  line  of  common  hemp  broke  with  158  lb.  when  dry,  and  190  lb.  when  wet. 

Boehmeria  tenacissinta  „         240  „        „         „        278  „         „ 

Marsd.  tenacissima  „         248  „        „         „        343   „         „ 

A  milky  juice  exudes  from  wounds,  thickening  into  an  elastic  substance  very 
much  like  caoutchouc,  which  rubs  out  black  pencil-marks. 

3.  M.  Eoylei,  Wight — Vern.  PatTior,  Chenab;  Tar,  veri,  Salt  range; 
MurlaLa,  Kamaon. 

A  large  twining  shrub ;  branches,  under  side  of  leaves,  and  inflorescence 
soft-tomentose.  Leaves  ovate  from  cordate  base,  acuminate,  3-5  in.  long, 
petiole  1-2  in.  Flowers  orange,  \  in.  long,  in  compact,  rounded,  peduncu- 
late axillary  cymes.  Calyx  hairy  outside ;  corolla-lobes  longer  than  tube, 
hirsute  inside.    Appendages  of  corona  linear,  longer  than  stamens. 

Salt  range,  Panjab,  and  outer  ranges  of  N.W.  Himalaya,  ascending  to  7000 
ft  Simla,  Mussoori,  Kamaon.  Fl.  May,  June.  The  fibre  is  made  into  fishing- 
lines. 

4.  M.  lucida,  Edgew.  MS.  in  Hb.  Kew ;  Madden  in  Journ.  As.  Soc. 
xvii  pt  i.  370. — Vern.  Dudhi,  Kamaon. 

A  large  evergreen  climber ;  glabrous,  only  extremities  and  inflorescence 
pubescent  Leaves  ovate,  pale  beneath,  penniveined,  4-5  in.  long,  petiole 
1-1  \  in.  Flowers  purple,  sweet-scented,  \-\  in.  long,  on  pedicels  some- 
what longer  than  flower,  in  short-pedunculate  umbelliform  cymes.  Calyx 
hairy  outside,  corolla-lobes  longer  than  tube,  hairy.     Appendages  of  cor- 
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ona  10,  in  a  double  series,  the  outer  inserted  at  the  base  of  the  staminal 
tube,  thick,  fleshy,  the  inner  half-way  up,  obtuse,  membranous,  both  shorter 
than  anthers.  Style  prolonged  into  a  filiform  beak  as  long  as  corolla. 
Follicles  lanceolate,  smooth,  5  in.  long. 

East  Bengal,  Baraich  forests  of  Oudh,  Eamaon  (in  shady  valleys),  ascending 
to  7500  ft    FL  Oct-Nov. 

5.  PEBGULABIA,  Linn. 

Flowers  in  interpetiolar  cymes.  Corolla  hypocrateriform,  limb  spread- 
ing, lobes  contorted  in  bud.  Corona  of  5  flat,  membranous  appendages, 
adnata  to  the  base  of  the  staminal  column,  with  a  small  ligula  inside  below 
the  apex.  Anthers  connate,  terminating  in  a  membrane.  Pollen-masses 
10,  stipitate,  erect,  in  pairs.     Style  not  rostrate. 

Leaves  ovate ;  corolla-tube  glabrous  inside  .        .        .        .     1.  P.  pallida. 
Leaves  cordate ;  corolla-tube  hairy  inside  to  the  throat        .     2.  P.  odoratissima. 

1.  P.  pallida,  W.  et  A. ;  Wight  Ic.  t.  585. — Syn.  Asclepias  pallida, 
Boxb.  FL  Ind.  ii.  48.     Vera.  Surfcila,  Kamaon. 

A  large  twining  shrub ;  young  leaves  and  young  shoots  pubescent  with 
soft,  curved  hairs.  Leaves  ovate  from  a  cordate  base,  acuminate,  2-4  in. 
long,  petiole  about  1  in.  Flowers  pale  yellow,  inodorous,  J  in.  long  to 
tip  of  corolla-lobes,  on  pedicels  as  long  as  flowers  or  longer,  in  many- 
flowered,  short  pedunculate,  umbelliform  cymes ;  peduncles  shorter  than 
pedicels,  both  hairy.  Calyx  almost  glabrous,  the  segments  ciliate  at  the 
edges,  nearly  as  long  as  the  corolla-tube.  Corolla-lobes  linear,  twice  the 
length  of  tube ;  throat  and  inside  of  tube  glabrous,  except  near  its  base. 
Follicles  lanceolate,  glabrous,  3  in.  long. 

Bengal,  Behar,  Burma,  plains  of  N.W.  India  and  the  Panjab.    FL  June-Oct 

2.  P.  odoratissima,  Linn. ;  Wight  Ic.  i  414;  Bot  Keg.  t.  412.— The 
West  Coast  or  Primrose-Creeper,  Kanja-luta,  Beng. 

A  large  twining  shrub ;  bark  deeply  cracked  and  spongy,  young  shoots 
and  inflorescence  pubescent.  Leaves  deep-cordate,  acuminate,  about  4  in. 
long  and  nearly  as  broad,  pubescent  along  the  nerves  on  both  sides,  and 
with  a  few  scattered  hairs  between  the  nerves,  petiole  1  in.  long.  Inflor- 
escence similar  to  that  of  P.  pallida.  Flowers  §  in.  long,  greenish  yellow 
or  orange,  exceedingly  fragrant.  Calyx  pubescent  and  ciliate,  shorter 
than  corolla-tube.  Corolla-tube  hairy  inside  to  the  throat,  broad,  nearly 
as  long  as  the  oblong  lobes.     Follicles  ovate-lanceolate. 

Cultivated  generally  in  gardens  in  India  and  China.  Indigenous  in  Bengal, 
Burma,  and  the  N.W.  Himalaya,  where  it  ascends  to  4000  ft.  Has  been  found 
as  far  west  as  Jaunsar  Bawar.    FL  May-July. 

6.  OBTHANTHBBA,  Wight. 

A  glabrous  leafless  shrub,  with  minute  subulate  scales  in  the  place  of 
the  leaves     Flowers  J  in.  long,  green,  on  short  pedicels,  in  short  pedun- 


Digitized  by  LjOOQIC 


Orthanthera.]  LV.  ASCLEPIADEjE.  335 

culate  axillary  umbelliform  cymes  of  3-6  flowers.  Peduncles,  pedicels, 
calyx,  and  corolla  villous  with  long  soft  hairs.  Calyx  parted  nearly  to 
the  base  into  5  linear-lanceolate  segments,  as  long  as  corolla-tube.  Cor- 
olla campanulate,  tube  cylindric,  longer  than  the  oblong,  erect  segments, 
which  are  valvate  in  bud.  No  corona,  but  the  staminal  tube  girt  at  the 
base  by  an  undulate  ring.  Pollen-masses  10,  etipitate,  erect  Follicles 
compressed,  linear,  glabrous,  erect,  4-5  in.  long. 

1.  0.  viminea,  Wight ;  Jacq.  Voy.  Bot.  t.  115. — Vern.  Mowa,  lanebdr, 
Trans-Indus ;  Matti,  Bias ;  KJiip,  Delhi ;  Kip,  Sindh ;  Chapkia,  Kamaon ; 
Mdhur,  Baraich,  Gonda. 

Grows  3-6  ft.  high,  with  erect  branches.  FL  March,  ApriL  Trans-Indus, 
Sindh,  Panjab,  the  Doab,  sub-Himalayan  tract,  ascending  to  2000  ft,  eastwards 
known  as  far  as  the  Baraich  and  Gonda  forests  in  Oudh,  where  it  is  abundant 
in  the  beds  of  streams,  and  where  the  flower-buds  are  eaten  as  a  vegetable, 
cooked  or  raw  (R.  Th.)    Rope  is  made  of  the  fibre,  after  4  or  5  days'  steeping. 

Order  LVI.  BOBAGINEJ& 

Herbs,  usually  with  rough  hairy  leaves,  or  trees  and  shrubs,  glabrous 
or  hairy.  Leaves  alternate,  rarely  opposite,  usually  undivided,  without 
stipules.  Inflorescence  definite ;  flowers  in  1-sided  (scorpioid)  spikes  or 
racemes,  rolled  back  when  young,  and  often  forked  or  dichotomous,  or  in 
more  or  less  compound,  often  irregular  cymes.  Calyx  free,  persistent, 
lobes  or  teeth  5,  rarely  4  or  6,  valvate  in  bud.  Corolla  gamopetalous, 
hypogynous,  segments  as  many  as  those  of  the  calyx,  imbricate  or  indu- 
plicate  in  the  bud.  Stamens  inserted  in  the  corolla-tube,  as  many  as 
corolla-lobes,  and  alternate  with  them ;  anthers  2-celled,  the  cells  usually 
opening  in  longitudinal  slits.  Ovary  free,  of  2  carpels,  entire  or  4-  rarely 
2-lobed,  2-celled,  with  1  or  2  ovules  in  each  cell,  or  4-8-celled,  with  1 
ovule  in  each ;  style  simple  or  2-4-fid,  terminal  or  inserted  between  the 
lobes.  Fruit  a  drupe  or  dry,  and  separating  into  4,  rarely  2,  1 -seeded 
nuts.  Seed  with  a  thin  testa,  albumen  none  or  scanty,  embryo  straight, 
radicle  short— Eoyle  111.  303,  306  (Oordiacem) ;  Wight  111.  ii.  208. 

Style  twice  forked  ;  drape  with  1  kernel     .        .        .        .1.  Cordia. 

Style  bifid ;  drape  with  2-4  kernels 2.  Ehretia. 

Style  undivided ;  berry  with  4  kernels        ....      3.  Rhardia. 

This  Order  is  here  accepted  in  its  wider  sense,  including  Cordiacece,  which  is 
often  regarded  as  a  separate  Order.  It  is  divided  into  four  great  tribes  :  1.  Cor- 
diece,  2.  Ehretiece,  witn  undivided  ovary,  terminal  style,  and  indehiscent,  often 
fleshy  4-8eeded  fruit  In  Gordiece  the  style  is  twice  forked,  in  Ehretiece  2-lobed 
(Ehretia),  rarely  undivided  (Bhabdia).  3.  Hdiotropiece,  ovary  often  lobed,  but 
style  terminal,  fruit  dry,  often  separating  into  several  1 -seeded  cocci.  To  this 
group  belongs  the  sweet-scented  Heliotrope  (H.  peruvianum,  Linn.^,  from  the 
Andes  of  South  America,  which  thrives  so  luxuriantly  on  the  Nilgiris  and  in 
South  Europe.  4.  Boraqeas,  the  ovary  of  2,  generally  4,  distinct  lobes,  the  style 
in  the  middle  between  them.  To  this  group  belong  numerous  annual  or  per- 
ennial herbaceous  plants  of  Europe  and  Central  Asia,  of  which  the  Borage, 
Bugloss,  and  the  Irorget-me-not  are  well-known  examples. 
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1.  COEDIA,  Linn. 

Trees  or  shrubs ;  flowers  often  polygamous,  in  terminal  or  leaf-opposed 
cymes,  bracts  small  or  none.  Calyx  tubular  turbinate  or  campanulate, 
4-  or  5-toothed  or  irregularly  toothed  or  lobed.  Corolla-tube  cylindrical  or 
funnel-shaped,  limb  4-5,  sometimes  more,  -lobed.  Ovary  entire,  4-celled, 
1  ovule  in  each  cell ;  style  terminal,  twice  forked.  Fruit  a  drupe,  en- 
docarp  hard,  often  perforated  at  the  apex,  cells  4  or  fewer  by  abortion. 
Albumen  none,  cotyledons  plaited  lengthwise. 

Leaves  generally  alternate,  ovate  or  cordate ;  flowers  generally 
pentandroos. 
Leaves  broad-ovate  or  rotnndate,  base  rounded  or  cuneate ; 

calyx  not  ribbed 1.  C.  Myxa. 

Leaves  cordate ;  branchlets  with  dense  grey  or  tawny  tomen- 

tnm  ;  calyx  ribbed 2.  C.  Macleodiu 

Leaves  broad  -  elliptic,   or  rotnndate,  dense  tufts  of  rust- 
coloured  hairs  at  the  axils  ;  calyx  ribbed      .        .        .        3.  C.  vestita. 
Leaves  generally  subopposite,  oblanceolate ;  flowers  generally 

tetrandrous 4.  C.  Rothii. 

1.  0.  Myxa,  Linn. ;  Roxb.  FL  Ind.  i.  590 ;  Wight  I1L  t  169.— Syn. 
C.  obliqua,  Willd.;  Wight  Ic.  t.  1378.  C.  latifolia,  Roxb.  L  c.  588.  C. 
potygama,  Roxb.  1.  c.  594.  Sans.  Selu.  Vern.  Lasora,  lassora,  lesura^ 
bhokar,  Hindi ;  Laswdra,  la&idra,  Pb. ;  Lesuri9  giduri,  Sindh ;  Borla, 
bairala,  baurala,  Kamaon ;  Qondhun,  khdtu,  Satpura  range,  C.P. ;  Bar- 
gund,  vargund,  Mar. ;  SepUtan,  piston,  Guz. ;  Thanatben,  Burm. 

A  middle-sized  tree ;  young  leaves  soft-pubescent  beneath,  more  or  less 
rough  when  full-grown,  broad-ovate  or  rotnndate,  base  rounded  or  short- 
cuneate,  blade  3-6  in.  long,  petiole  1-2  in.;  main  lateral  nerves  4-6  pair,  1 
or  2  pair  from  the  base  of  the  leaf.  Flowers  white,  polygamous,  pentan- 
drous,  on  short  pedicels,  in  loose  terminal  and  lateral  pedunculate  cymes, 
without  bracts.  Calyx  without  prominent  ribs,  entire  and  closed  over  the 
corolla  in  the  bud,  splitting  irregularly,  when  the  flower  expands,  into 
5  short  lobes,  nearly  glabrous  outside,  lobes  hairy  inside.  Corolla-tube 
nearly  as  long  as  calyx,  with  5  narrow,  recurved  lobes,  as  long  as  the  tube. 
Stamens  exserted,  filaments  hairy.  Drupe  supported  by  the  enlarged 
and  hardened  calyx,  its  limb  irregularly  and  broadly  toothed,  ovoid  or 
nearly  globose,  f-1  J  in.  long,  puberulous  when  young ;  when  ripe,  min- 
utely rugose,  but  shining,  yellowish  brown,  pink  or  nearly  black.  Kernel 
very  hard,  rugose,  1-  or  2-celled,  in  a  rough  viscid  sweetish  almost  trans- 
parent pulp. 

Cultivated  throughout  India,  wild  in  the  Panjab  Salt  range,  the  outer  Hima- 
laya and  Siwalik  tract,  from  the  Chenab  to  Assam,  ascending  to  5000  ft  Easia 
hills.  Gonda  forests  in  Oudh,  Satpura  range,  C.P.  Also  South  India,  Ceylon, 
Burma,  Indian  Archipelago,  and  Queensland.  Leaves  are  shed  in  April,  and  re- 
newed soon  after ;  fl.  March,  April ;  fr.  May- July.  Growth  moderately  quick, 
3-6  rings  per  in.  A  very  hardy  tree.  30-40  ft.  high,  trunk  short,  erect  or  some- 
what crooked,  4-5,  at  times  6  ft.  girth,  branches  numerous,  spreading,  then 
ascending,  forming  a  handsome  rounded  crown  with  dense  bright-greenfoliage. 
Branchlets  reddish  grey,  glabrous,  bark  J-l  in.  thick,  light-  or  dark-cinereous, 
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brown,  sometimes  blackish,  rough  with  shallow  longitudinal  wrinkles  and  fur- 
rows, inner  substance  fibrous.  Wood  oUve-<x>ioured,  greyish,  or  light  brown. 
No  distinct  heartwood.  The  horizontal  section  shows  numerous  broad  medul- 
lary rays  and  large  pores,  as  well  as  concentric  bands  of  whitish  tissue,  alternat- 
ing with  narrow  bands  of  darker  tissue.  Pores  and  medullary  rays  prominent 
on  a  vertical  section.  Soft  and  somewhat  porous,  but  fairly  strong,  weight 
33-49  lb.  per  cub.  ft.  Seasons  well,  but  does  not  stand  exposure,  and  is  apt  to 
be  attacked  by  insects.  Employed  in  boat-building,  for  gun-stocks,  well-curbs, 
and  agricultural  implements.  Excellent  fuel.  The  bark  is  made  into  ropes  and 
fuses  ;  the  fibre  is  also  used  in  caulking  boats.  The  leaves  are  used  as  plates,  and 
in  Pegu  for  the  covering  leaf  of  the  Burma  cheroots.  The  tender  young  fruit  is 
eaten  as  a  vegetable,  ana  is  pickled  ;  the  ripe  fruit  is  eaten,  and  is  greedily  de- 
voured by  birds.  The  adhesive  viscid  pulp  is  used  as  bird-lime.  Its  juice  is 
employed  instead  of  that  of  the  marking-nut  (Semecarpus  Anacardium),  but 
the  colour  is  transient.  The  kernel  is  eaten,  tastes  somewhat  like  a  filbert; 
that  of  the  cultivated  tree  is  better. 

C  Wcdlichii,  G.  Don ;  Bedd.  FL  Sylv.  t  245 ;  is  allied  to  this  species,  but 
the  leaves  are  more  cordate,  and  clothed  beneath  with  dense  grey  tomentum. 
Forests  of  the  western  coast  and  Mysore. 

2.  0.  Macleodii,  H.  f.  &  Th.— Tab.  XLI.— Linn.  Soc.  Journ.  ii.  128. 
— Syn.  Hemigynmia  Macleodii,  Griff.  Vern.  DeugJian,  dhdian,  dahi, 
deingan,  dhdman,  dewan,  C.P. ;  Dhaivan,  Sattara. 

A  middle-sized  tree ;  branchlets,  under  side  of  leaves,  inflorescence,  and 
calyx  clothed  with  dense  grey  or  tawny  tomentum.  Leaves  alternate  or 
subopposite,  cordate,  pubescent  above,  membranous  when  young,  after- 
wards firm  and  hard,  upper  surface  rough,  uneven,  but  somewhat  shin- 
ing ;  blade  5-7  in.  long  and  nearly  as  broad,  petiole  2-3  in. ;  three  promi- 
nent basal  nerves,  each  of  the  2  outer  with  4-5  main  lateral  nerves  on  the 
outside,  the  middle  nerve  with  4-5  main  lateral  nerves  on  either  side, 
all  joined  by  prominent  parallel  transverse  veins.  Flowers  polygamous, 
white,  on  subsessile,  compound,  axillary  and  terminal  cymes.  Bracts 
none.  Calyx  at  the  time  of  flowering  cylindrical,  wider  above,  almost 
clavate,  £  in.  long,  ribbed  and  furrowed,  splitting  into  3  -  5,  usually  5 
unequal  teeth.  Corolla-tube  shorter  than  calyx,  lobes  obovate-oblong,  as 
long  as  tube,  undulate,  spreading  or  reflexed.  Stamens  exserted,  filaments 
hairy  at  the  base.  Male  flowers  with  a  rudimentary  ovary,  without  style 
or  stigma.  Drupe  \  in.  long,  ovoid,  cuspidate  with  the  persistent  base  of 
style,  and  girt  by  the  enlarged  and  hardened  cup-shaped  calyx,  with  a 
ribbed,  crenate  and  denticulate  edge. 

Central  India,  from  the  Mahanadi  river  in  Bijoragogarh  (D.B.),  (probably  also 
in  Behar),  to  the  Nagpahar  near  Ajmir  (D.B.),  West  Dekkan  as  far  south  as 
Belgaum  (Dr  Ritchie,  D.B.),  and  probably  (specimens  imperfect)  on  dry  hills 
near  Chikmaglur  in  Mysore,  D.B.  First  brought  to  notice  oy  the  late  Sir  D.  F. 
Macleod,  who  sent  specimens  from  Jubbulpur  (in  1842)  to  Dr  Griffith.  Attains 
30-40  ft,  with  short  trunk,  3-4  ft.  girth,  and  strong  spreading  boughs,  forming 
a  close,  rounded  crown.  Bark  thick,  soft,  corky,  grey.  Fl.  April,  May ;  fruit 
C.S.  Heartwood  light  brown,  beautifully  mottled  with  darker  veins  and  whit- 
ish lines.  Weight  40-50  lb.  per  cub.  ft.  Even-grained,  hard,  strong,  tough  and 
elastic,  seasons  well  and  works  easily.  Used  for  furniture,  picture-frames,  and 
other  ornamental  work.    Excellent  fishing-rods  are  made  of  it. 

Y 
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3.  0.  vestita,  H.  I  &  Th. ;  linn.  Soc.  Journ.  ii.  128. — Syn.  C.  incana, 
Royle ;  Gynaion  vestitum,  A  DC.  Vern.  Kumbi,  karuk,  Pb. ;  Kum 
pdiman,  pin,  indak,  N.  W.P. ;  Chinta,  ajdnta,  Oudh. 

A  small  or  middle-sized  tree ;  branchlete,  under  side  of  leaves  and  inflor- 
escence clothed  with  soft  grey  pubescence ;  leaf-buds  and  base  of  petioles 
enveloped  in  dense  tufts  of  long  tawny  or  rust-coloured  hairs.  Leaves 
alternate,  broad-elliptic  or  rotundate,  upper  side  very  rough,  blade  3-4  in. 
long,  2-3  in.  broad,  petiole  1-1 J  in.  long;  main  lateral  nerves  3-5  pair, 
the  lowest  pair  proceeding  from  the  base.  Mowers  yellowish-white, 
polygamous,  in  compound  cymes,  often  several  together  on  short  peduncles 
at  the  ends  of  branches ;  cymes  of  male  flowers  often  composed  of  uni- 
lateral racemes.  Calyx  at  the  time  of  flowering  clavate,  J-J  in.  long, 
ribbed  and  furrowed,  splitting  into  a  number  of  unequal  teeth.  Corolla- 
tube  as  long  as  calyx,  lobes  obovate-oblong,  as  long  as  tube,  undulate, 
spreading.  Stamens  exserted,  filaments  hairy  at  the  base.  A  rudimentary 
ovary  without  style  or  stigma  in  the  male  flowers.  Drupe  f  in.  long 
cuspidate  with  the  persistent  base  of  style,  and  girt  at  base  with  the 
enlarged,  hardened,  flat  cup-shaped  calyx,  f-1  in.  across,  with  a  ribbed, 
crenate  and  denticulate  edge. 

Sub-Himalayan  tract  and  outer  ranges  from  near  the  Jhelam  to  the  Sarda 
river,  ascending  to  4000  ft.  Hill  forests  of  Baraich  and  Gonda  in  Oudh.  No- 
where common,  rare  west  of  the  Jumna.  The  flowers  appear  with  or  shortly 
before  the  young  leaves  in  March,  April ;  the  fruit  ripens  Oct,  Nov.  Often 
only  15-20  ft.  high,  and  3-4  ft.  girth.  A  planted  tree  on  Mount  Tilla  in  the 
Panjab  Salt  range  8  ft.  girth,  and  25-30  ft.  high.  Branchlete  marked  by  the 
scars  of  the  fallen  petioles.  Bark  £  in.  thick,  dark  grey  or  blackish,  rugose  and 
longitudinally  furrowed,  when  old  exfoliating  in  large  woody  scales,  showing  the 
smooth  silvery  grey  inner  bark.  The  dark-green  foliage  is  clustered  near  the 
ends  of  branches.  Sapwood  whitish,  heartwood  distinct,  of  a  chocolate-brown 
colour,  with  conspicuous  medullary  rays.  Close-grained,  hard,  heavy  and  strong. 
Employed  for  wheel-  and  well- work.  The  fruit  is  filled  with  a  gelatinous  pulp, 
which  is  eaten,  and  is  preferred  to  that  of  G.  Myxa. 

4.  0.  Bothii,  Koem.  <fe  Schultes;  Wight  Ic.  t.  1379.— Syn.  O.  angusti- 
folia,  Eoxb.  FL  Ind.  i  595.  Verm  Gondi,  gondni,  gundi.  Local :  Liar, 
lidi9  Sindh. 

A  small  or  moderate-sized  tree.  Leaves  rough  and  pubescent  beneath 
while  young,  generally  subopposite,  oblanceolate  or  cuneate-oblong,  blade 
3-4  in.  long,  and  1-1  \  in.  broad,  petiole  £  in.  long.  Flowers  small,  white, 
generally  tetrandrous,  in  loose,  terminal  or  axillary  pedunculate  cymes ; 
peduncles  and  pedicels  slender,  glabrous  or  slightly  pubescent,  bracts  none. 
Calyx  at  the  time  of  flowering  turbinate.  Corolla-tube  somewhat  shorter 
than  calyx,  lobes  4  or  5  oblong,  reflexed.  Stamens  4  or  5  exserted. 
Drupe  ovoid,  acute,  mucronate,  £  in.  long,  yellow  or  reddish  brown  when 
ripe,  glabrous,  longitudinally  striate,  fleshy,  with  yellow,  gelatinous  pel- 
lucid pulp ;  generally  1 -seeded. 

Planted  and  self-sown  near  villages  in  the  Panjab  south  of  the  Salt  range, 
Sindh,  N.W.P.,  Rajputana,  Guzerat,  and  Dekkan.    Wild  in  the  Kishengurh 
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forests  north-east  of  Ajmir  (D.B.) ;  in  Mysore,  and  probably  in  other  parts  of 
the  peninsula.  Also  in  Arabia  and  Abyssinia.  Leaves  are  renewed  in  Feb., 
March.  FL  April-June ;  fruit  ripens  in  the  ensuing  cold  season.  Coppices 
welL  Attains  30-40  ft.,  trunk  snort,  3-6  ft.  girth,  branches  spreading,  ex- 
tremities often  drooping,  forming  a  somewhat  lax,  rounded  crown.  Twigs 
cinereous,  bark  of  stem  thick,  light  or  dark  grey,  or  brownish,  longitudinally 
furrowed,  not  much  cracked.  Heartwood  licht  yellow  or  light  brown,  tough, 
42-52  lb.  per  cub.  ft.  Used  as  fuel,  in  Sindh  for  building,  and  in  Cutch  for 
agricultural  implements.  A  gum  issues  from  wounds  in  the  bark.  Hopes  are 
made  of  the  bark.  The  pulp  of  the  drupe  is  adhesive,  hence  its  name  (gond, 
gum),  and  is  eaten,  though  insipid. 

2.  BHBETIA,  Linn. 

Trees  or  shrubs,  often  glabrous ;  leaves  alternate.  Flowers  in  terminal 
or  axillary  cymes,  with  small  bracts.  Calyx  deeply  divided  into  5  seg- 
ments, persistent,  but  not  enlarged  in  fruit  Corolla-tube  short  or  cylin- 
drical, limb  of  5  spreading  lobes,  imbricate  in  bud.  Stamens  generally 
exserted.  Ovary  2-celled  with  2  ovules  in  each  cell,  or  4-celled,  1  ovule 
in  each  cell ;  style  terminal  bifid.  Fruit  a  drupe,  the  endocarp  forming 
two  2-seeded,  or  four  1 -seeded  pyrenes.  Albumen  scanty,  cotyledons 
ovate,  not  plaited. 

Leaves  serrate  ;  flowers  in  terminal  panicles,  pyrenes  2       .  1.  B.  serrata. 

Leaves  entire ;  flowers  in  terminal  and  axillary  compound  corym- 
bose cymes ;  pyrenes  4. 
Leaves  elliptic ;  flowers  sessile  ;  corolla  not  much  longer  than 

calyx 2.  E.  Icmris. 

Leaves  spathulate ;   flowers   pedicellate ;    corolla  twice  the 

length  of  calyx       . 8.  E.  obtutifolw. 

1.  E.  serrata,  Eoxb.  FL  Ind.  L  596  ;  Bot  Keg.  t  1097.— Vera.  Puna, 
N.  W.  India ;  Puran,  kalthaun,  Pb. ;  Punyan,  punjlawdi,  panden,  koda, 
N.W.P. ;  Kurkuria,  arjun,  Oudh;  NaUhuna,  Nepal. 

A  middle-sized  tree ;  glabrous,  only  leaves  and  branches  of  inflorescence 
with  scattered,  short,  generally  adpressed  hairs.  Leaves  elliptic-oblong, 
acuminate,  sharp-serrate,  blade  4-6  in.,  petiole  f  in.  long ;  main  lateral 
nerves  arching,  8-10  on  either  side  of  midrib.  Flowers  numerous,  white, 
small,  fragrant,  sessile,  in  clusters  of  3-5,  in  large  terminal  pyramidal 
panicles.  Corolla  rotate.  Drupe  with  two  1-  or  2-seeded  pyrenes,  red 
orange  or  nearly  black  when  ripe,  as  large  as  a  small  pea. 

Sub  -  Himalayan  tract  and  outer  ranges  from  near  the  Indus  to  Sikkim, 
ascending  to  4000,  occasionally  to  6500  ft  Cultivated  in  India,  China,  the 
Mauritius,  and  elsewhere.  (E.  acuminata,  R.  Br..  Benth.  FL  Austr.  iv.  387,  of 
Queensland  and  NJ3.  Wales,  is  nearly  allied  to  this  species.)  FL  Feb.-April, 
occasionally  July-Dec. ;  fir.  Nov.-Dec,  remains  long  on  the  tree.  Attains  40  ft, 
with  a  short  straight  trunk  4-6  ft  girth,  numerous  branches,  forming  a  handsome, 
shady  oval  crown,  resembling  Cordia  Myxa  in  appearance.  Bark  dark  grey  oi 
brown,  even,  with  longitudinal  furrows ;  when  old,  with  many  small  ragged, 
mostly  longitudinal  cracks,  inner  substance  brown,  leathery,  fibrous.    Wood 
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light  brown,  with  white  specks,  fairly  even  and  compact,  soft,  not  heavy,  easibr 
worked,  made  into  scabbards,  sword-hilts,  gun-stocks,  and  employed  in  build- 
ing and  for  agricultural  implements.  Weight  37  lb. ;  value  of  P.  530  (Kyd). 
Not  durable.  The  unripe  fruit  is  pickled  ;  ripe  it  is  insipidly  sweet,  and  is 
eaten. 

2.  B.  lavte,  Koxb.— Tab.  XLII.—Cor.  PL  t.  56 ;  FL  In<L  i.  597 ; 
Wight  Ic.  t.  1382. — Vern.  Chamror,  chamrur,  chamraud,  N.W.  India ; 
Chambal,  gin,  Pb. ;  Koda,  darar,  N.  W.P. ;  Datranga,  Oudh ;  Tamboli, 
Banda ;  Tambolia,  Banswara ;  Dotti  mara,  Gonds,  C.P. 

A  middle-sized  tree ;  glabrous  or  more  or  less  pubescent  and  ciliate. 
Leaves  membranous  when  young,  firm  and  nearly  coriaceous  when  full- 
grown,  entire,  elliptic,  obtuse  or  acuminate,  blade  3-8  in.,  petiole  \  in. 
long;  main  lateral  nerves  6-10  on  either  side  of  midrib,  arcuate,  joined 
by  more  or  less  prominent  intramarginal  veins.  Flowers  small,  white, 
sessile  or  subsessile,  in  loose,  terminal  and  lateral  cymes,  composed  of 
unilateral  spikes ;  bracts  none.  Calyx  hairy,  lobes  ovate,  obtuse.  Corolla 
rotate  or  broad-campanulate,  tube  a  little  longer  than  calyx,  lobes  twice 
the  length  of  tube.  Anthers  not  apiculate.  Drupe  nearly  2-lobed,  some- 
what broader  than  long,  \  in.  across,  red,  afterwards  black,  wrinkled,  a 
scanty  pulp  enclosing  3-4  triquetrous,  1 -seeded  pyrenes. 

Trans-Indus,  on  eastern  skirts  of  Suliman  range,  ascending  to  2500  ft,  Pan- 
jab,  Siwalik  tract,  ascending  to  2000  ft,  occasionally  in  the  Panjab  plains. 
Gangetic  plain,  and  sub-Himalayan  tract,  ascending  to  2500  ft.  Oudh  forests, 
Central  India,  Behar,  Guzerat,  and  the  Konkan.  The  old  leaves  are  shed  Jan., 
Feb. ;  the  new  foliage  issues  Feb.,  March,  and  is  light-careen,  somewhat  viscid. 
FL  Jan.,  Feb.,  before  the  leaves  are  quite  out,  occasionally  up  to  May,  or  later ; 
fruit  April-June.  Hard  vesiculose  galls  not  rare  on  inflorescence.  Attains  30, 
at  times  40  ft.,  trunk  erect,  short,  irregularly  scooped,  3-4,  at  times  5-6  ft.  girth. 
Many  large  branches,  ascending  and  spreading  into  a  rounded,  lax  crown. 
Branchlets  light  grey,  or  with  a  reddish  tinge,  smooth.  Bark  £-1  in.  thick, 
light-yellowisn  grey  with  dark  specks.  Foliage  dark  green.  Wooa  dirty-white 
or  yellowish  brown,  compact,  even-  and  fine-grained,  tough,  easily  worked,  used 
for  agricultural  implements,  and  for  building.  The  inner  bark,  in  times  of 
famine,  is  mixed  with  flour  and  eaten.  The  leaves  are  given  as  cattle-fodder. 
The  fruit  is  tasteless,  but  is  eaten. 

E.  Jhribwnda,  Royle  ;  Benth.  in  Royle  HL  p.  306,  from  the  Dehra  Boon,  also 
found  by  Stocks  at  Shah  Bilawal  in  Sindh,  seems  to  me  to  be  merely  a  variety 
with  acuminate,  soft-pubescent  and  ciliate  leaves. 

E,  aspera,  Roxb.  Cor.  PL  t  55  ;  FL  Ind.  i.  598,  with  smaller  elliptic  or  ob- 
long-elliptic leaves,  tomentose  beneath,  scabrous  and  pubescent  above,  terminal 
corymbose  cymes  and  small  globose  drupes  has  not  been  found  within  the  range 
of  this  Flora.  It  is  closely  allied  to  E.  ovdlifolia,  Wight  Ic.  1. 1383,  of  South 
India  and  Ceylon. 

3.  E.  obtusifolia,  Hochstetter;  DC.  Prodr.  ix.  507. 

A  small  shrub,  with  grey  branches.  Leaves  rough  and  hairy,  6pathu- 
late  or  obovate,  entire,  1-2  in.  long.  Flowers  £  in.  long,  in  short,  lax, 
hair}'  cymes  at  the  top  of  small  branchlets,  pedicels  as  long  as  calyx,  or 
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longer.    Calyx-lobes  lanceolate.    Corolla  campanulate,  twice  the  length 
of  calyx,  lobes  ovate,  as  long  as  tube.     Drupe  J  in.  across,  with  four 
1 -seeded  pyrenes. 
Sindh.    Salt  range,  Panjab.    Abyssinia.    FL  March,  ApriL 

3.  BHABDIA,  Martius. 

Shrubs  with  alternate  leaves.  Calyx  deeply  divided  into  5  segments, 
persistent.  Corolla-tube  short,  limb  5-lobed.  Ovary  2-celled,  style  un- 
divided. Fruit  a  dry  berry  with  4  pyrenes ;  seeds  albuminous,  radicle 
superior. 

1.  B.  viminea,  Dalzell  in  Hooker  Ic.  Plant  ix.  t.  823. — Syn.  Ehretia 
viminea,  WalL  ;  K  cuneata,  Wight  Ic.  t.  1385. 

A  small  much-branched  shrub,  branches  twiggy.  Leaves  spathulate, 
entire,  narrowed  into  a  short  petiole,  about  1  in.  long,  more  or  less  hairy 
with  stiff  adpressed  white  hairs,  at  times  densely  hispid  oi  nearly  glabrous. 
Flowers  pink,  on  short  pedicels,  2  or  3  at  the  ends  of  short  lateral  branch- 
lets.  Calyx  hispid,  longer  than  corolla-tube,  somewhat  enlarged  in  fruit, 
which  is  the  size  of  a  small  pea,  and  orange-red  whet  ripe. 

Rocky,  sandy  and  shingly  beds  of  streams,  Eamaon,  ascending  to  2500  ft., 
East  Bengal,  Banda,  Konkan,  Mysore,  Burma.  FL  Oct,  Nov. ;  branches  frequently 
creeping  and  rooting. 

Order  LVIL  CONVOLVTJLACEJE. 

Herbs,  rarely  shrubs,  often  twining.  Leaves  alternate,  without  stipules. 
Flowers  regular,  pentamerous,  bisexual,  usually  large  and  showy.  Calyx 
free,  persistent,  often  enlarged  in  fruit,  of  5  distinct  sepals,  much  imbri- 
cate in  bud.  Corolla  generally  campanulate  or  funnel-shaped,  the  limb 
usually  spreading,  5-angled  or  5-lobed,  folded  in  the  bud,  rarely  imbricate. 
Stamens  5,  often  of  unequal  length,  inserted  in  the  corolla-tube  or  at  its 
base,  and  alternating  with  the  lobes  or  angles  of  the  limb ;  anthers  with 
2  parallel  cells  dehiscing  longitudinally.  Ovary  free,  2-  3-  or  4-celled, 
1  or  2  ovules  in  each  cell,  or  1 -celled  with  2  or  4  ovules.  Fruit  a  capsule 
or  succulent  and  indehiscent.  Seeds  with  scanty  mucilaginous  albumen. 
— Koyle  HL  307 ;  Wight  LL  ii.  200. 

Style  filiform ;  limb  of  corolla  5-angled  or  5-lobed. 
Flowers  small,  ovary  1 -celled  ;  sepals  much  enlarged  in  fruit, 
forming  long,  veined  membranous  wings;  fruit  a  1-seeded 

capsule 1.  Porana. 

Flowers  large,  ovary  2-  or  4-celled ;  sepals  enlarged,  but  not 

membranous  in  fruit ;  fruit  a  dry  or  succulent  berry       .        2.  Aroybeia. 
Stigma  sessile  ;  limb  of  corolla  of  5  deeply  2-lobed  divisions ; 
fruit  a  berry,  supported  by  the  slightly  increased  calyx ; 
leaves  coriaceous,  evergreen 8.  Ertoibe. 

1.  PORANA,  Linn. 

Large  twiners.  Leaves  entire.  Flowers  usually  small,  paniculate  in  the 
Indian  species.     Sepals  enlarged  after  flowering  into  long  membranous     / 
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wings,  horizontally  spreading  under  the  fruit.     Ovary  1 -celled,  with  2  or 
4  ovules.     Capsule  usually  1 -seeded  by  abortion. 

1.  P.  paniculate,  Koxb.  Cor.  PL  t.  235 ;  FL  Ind.  L  464. 

A  large  twining  shrub;  branches,  panicles  and  under  side  of  leaves  with 
grey  or  brownish  pubescence.  Leaves  cordate,  acuminate,  2-4  in.  long, 
petiole  less  than  £  the  length  of  leaf,  basal  nerves  5-7.  Flowers  numerous, 
small,  white,  on  pedicels  longer  than  calyx,  in  large  axillary  and  terminal 
drooping  panicles ;  bracts  shortly  tomentose*  Corolla  £  in.  long  or  less. 
Calyx  half  the  length  of  corolla,  sepals  3-5,  enlarged  after  flowering,  into 
ovate-oblong,  membranous,  shortly  petiolate,  reticulate  wings,  f-1  in.  long, 
surrounding  the  globose  brittle  villous  capsule,  which  is  about  the  size  of 
a  small  pea. 

sub-Himalayan  tract  to  the  Ganges,  ascending  to  4500  ft,  Burma. 
Feb.;  fr.  March,  April. 

2.  ABGYBEIA,  Loureiro. 

Large,  often  woody  climbers.  Leaves  entire,  rarely  lobed,  clothed 
beneath  with  silky,  often  silvery  white  hairs.  Flowers  large,  in  axillary 
cymes,  rarely  solitary  ;  corolla  funnel-shaped  or  campanulate.  Ovary  2- 
celled,  with  2  ovules  in  each  cell,  or  4-celled  by  a  spurious  dissepiment 
between  the  ovules ;  style  filiform,  stigma  capitate,  entire  or  2-lobed. 
Fruit  indehiscent,  a  dry  or  succulent  berry,  2-4-seeded;  cotyledons 
folded. — This  genus  was  divided  into  2  by  Choisy  in  DC.  Prodr.  ix.  325, 
Rivea  with  a  4-celled  and  Argyreia  with  a  2-celled  ovary.  I  follow  Ben- 
tham,  FL  Hongkong.  236,  in  uniting  them. 

Leaves  cordate  or  broad-ovate,  breadth  equal  to  the  length  or  nearly 
so.  ; 

Flowers  white,  corolla  funnel-shaped  ;  leaves  with  5-7  prominent 
basal  nerves,  midrib  penniveined. 

Peduncles-l-2-flowered 1.  A.  tuiiflora. 

Flowers  in  corymbose  or  panicled  pedunculate  cymes       .  2.  A.  ornata. 
Flowers  rose-coloured  or  purple,  corolla  campanulate;   leaves 
penniveined. 
Branches  and  under  side  of  leaves  white-tomentose .        .        .    3.  A,  spedoscu 
Branches  and  under  side  of  leaves  hairy. 
Flowers  sessile  in  compact  pedunculate  heads  with  long,  lan- 
ceolate bracts 4.  A.  capitate. 

Flowers  pedicellate  in  corymbose  cymes  with  short  bracts   .    6.  A.  $etosa. 
Leaves  cuneate-oblong,  much  longer  than  broad    .        .        .        .    6.  A,  cuneata. 

The  geographical  distribution  in  India  of  several  of  the  species  here  described 
is  imperfectly  known.  I  have  selected  those  most  likely  to  be  met  with  in  the 
forests  of  North  and  Central  India. 

1.  A.  uniflora,  Sweet. — Syn.  Rivea  hypocrateriformis,  Choiey  in  DC. 
Prodr.  ix.  326.     Lcttsomia  uniflora,  Koxb.  FL  Ind.  i  495. 

A  woody  climber;  branchlets  and  under  side  of  leaves  hoary  or  white 
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silky-tomentose.  Leaves  broad-cordate,  obtuse,  emarginate  or  apiculate, 
3-6  in.  broad,  basal  nerves  5-7,  petiole  about  as  long  as  leaf.  Flowers 
large,  pure  white,  peduncles  1-3-flowered,  pedicels  (shorter  than  peduncles) 
in  the  axils  of  linear,  deciduous  bracts.  Corolla-tube  2-3  in.  long,  slender, 
cylindrical,  limb  1-2  in.  diam. 

Sindh,  common  on  dry  hills.  Panjab,  Central  India,  South  India.  FL  May- 
Auar.    The  flowers  open  at  sunset,  and  close  at  sunrise. 

A.  bona-nox,  Sweet — Syn.  Lettsomia  bona-nox,  Boxb.  FL  Ind.  i.  494.  Hie 
Midnapur  creeper.  A  gigantic  climber  with  spongy  cracked  ash-coloured  bark, 
has  larger  flowers ;  very  fragrant.  Roxburgh  calls  it  the  prince  of  Convol- 
vulaceaa.    Bengal  (Serampur,  Midnapur),  Guzerat,  the  Eonkan.    FL  B.S. 

2.  A.  ornata,  Sweet. — Syn.  Rivea  ornata,  Choisy;  DC.  Prodr.  ix. 
326 ;  Wight  Ic.  t  1356.     Lettsomia  ornata,  Eoxb.  FL  Ind.  L  496. 

Differs  from  A.  uniflora  mainly  by  having  the  flowers  in  large  spreading 
corymbose  or  panicled  pedunculate  cymes,  peduncle  generally  longer  than 
petiole.  This,  as  well  as  the  preceding  species,  demand  critical  study  on 
the  spot. 

Oudh  forests.  Nepal,  Panjab  (Aitchison),  and  probably  widely  spread  in 
North-West  India,    Ceylon.    FLILS. 

3.  A.  speciosa,  Sweet;  DC.  Prodr.  328. — Syn.  Ipomcea  speciosa, 
Bot.  Mag.  t.  2446.  Lettsomia  nervosa,  Eoxb.  FL  Ind.  L  488.  The  Ele- 
phant Creeper. 

A  large  woody  climber  running  up  the  highest  trees.  Branches  and 
under  side  of  leaves  white  with  a  dense  tomentum  of  soft  silky  hairs. 
Leaves  cordate,  acuminate,  penniveined,  4-12  in.  long,  and  nearly  as  broad, 
petiole  shorter  than  leaf  or  nearly  as  long ;  main  lateral  nerves  numerous, 
prominent,  paralleL  Flowers  deep  rose-coloured  in  axillary  corymbose 
cymes,  peduncles  longer  than  petiole,  and  sometimes  longer  than  leaf, 
pedicels  as  long  as  calyx;  bracts  large,  foliaceous,  ovate,  acuminate, 
deciduous.     Corolla  campanulate,  tube  1 J  in.  long,  limb  2  in.  diam. 

South  India,  Bengal,  North-West  India  (Dehra  Doon,  Voigt  Hort  Suburb. 
351).    FLB.S. 

4.  A.  capitata,  Choisy ;  DC.  Prodr.  ix.  332. — Syn.  Lettsomia  strigosa, 
Eoxb.  FL  Ind.  L  491. 

A  large  woody  climber ;  branchlets,  inflorescence  and  leaves  strigose 
with  long  harsh  brown  hairs.  Leaves  ovate  from  a  cordate  base,  acumi- 
nate, penniveined,  blade  3-5  in.  long.  Flowers  rose-coloured  or  lilac,  ses- 
sile in  pedunculate  bracteate  heads,  supported  by  numerous  ovate  bracts, 
with  long  rust-coloured  hairs,  peduncles  longer  than  petioles.  Corolla 
campanulate. 

Eastern  Bengal,  Burma.  FL  Oct,  Nov.  A.  barbigera,  Choisy — syn.  Con- 
volvulus barbiaer,  WalL,  is  closely  allied,  if  specifically  distinct.  Burma.  Java. 
Eastern  Bengal    N.W.  Himalaya. 


Digitized  by  LjOOQIC 


344  LVJI.  CONVOLVULACEiE.  [Argyreia. 

5.  A.  setosa,  Choisy  L  c  332. — Syn.  Lettsomia  setosa,  Eoxb.  FL  Ind. 
i.  490;  Wight  Ic.  t.  1360. 

A  large  woody  climber ;  young  shoots  and  under  side  of  leaves  strigose 
with  adpressed  hairs.  Leaves  broad-ovate  from  a  cordate  base,  penai- 
veined,  blade  3-5  in.  long.  Flowers  pink,  shortly  pedicellate,  in  compound 
corymbose  pedunculate  cymes.  Bracts  broad-ovate,  deciduous.  Corolla 
campanulate. 

Northern  Circars,  Dekkan.  Fl.  Nov.-Jan.  This  sp.  is  closely  allied  to  A. 
capitata.    They  require  farther  examination  on  the  spot 

6.  A.  cuneata,  Bot.  Reg.  t.  661 ;  DC.  Prodr.  ix.  330.— Syn.  Lettsomia 
cuneata,  Roxb.  FL  Ind.  i.  491. 

A  large  woody  climber  with  smooth  dark  grey  bark,  young  shoots  and 
leaves  with  adpressed  silky  hairs.  Leaves  deep  green,  cuneate-oblong 
3-4  in.  long,  petiole  \  in.  long  or  less.  Flowers  large,  bright  deep  purple, 
on  slender  pedicels,  in  short  axillary  3-flowered  pedunculate  cymes;  bracts 
linear.     Corolla  campanulate. 

Nilgiris,  Pulneys,  Western  Ghats  as  far  north  as  Bombay,  cultivated  in  gar- 
dens.   Fl.  Aug.-Sept 

3.  ERTCIBE,  Roxb. 

Large  climbing  shrubs  with  entire,  evergreen,  coriaceous  leaves.  Cor- 
olla-tube short,  lobes  bifid,  middle  part  firm  coriaceous,  hairy  outside,  seg- 
ments folded  in  bud.  Stamens  at  the  base  of  the  corolla-tube,  filaments 
short.  Ovary  1 -celled,  with  4  erect  ovules  ;  stigma  thick  sessile,  lobed. 
Fruit  an  indehiscent  1 -seeded  berry  ;  cotyledons  folded. 

1.  B.  paniculata,  Roxb.  Cor.  PL  t.  159 ;  FL  Ind.  I  585 ;  Wight  I1L 
t  180. 

A  large  climbing  shrub ;  young  shoots  and  inflorescence  covered  with 
rust- coloured  pubescence.  Leaves  elliptic- oblong,  abruptly  acuminate 
(caudate),  3-5  in.  long,  narrowed  into  a  short  petiole;  main  lateral  nerves 
arcuate,  4-6  on  either  side  of  midrib.  Flowers  yellow,  in  long  terminal 
leafy  panicles.  Calyx  and  middle  part  of  corolla-lobes  with  dense  rust- 
coloured  hairs,  appendices  (segments  of  corolla-lobes)  rounded,  glabrous, 
membranous.  Connective  prolonged  beyond  anthers,  apiculate.  Berry 
subglobose,  \  in.  diam.,  supported  by  the  persistent  calyx,  pulpy,  black 
when  ripe. 

South  India,  Ceylon,  Burma,  Bengal,  Oudh  forests.  FL  June-Nov.  Indian 
Archipelago,  Queensland. 

E.  Wiqhtiana,  Graham  Cat  Bombay  Plants,  137 ;  scandent,  with  rigid 
stems,  and  white,  fragrant  flowers,  may  possibly  only  be  a  variety  of  E.  panir 
culata.— Western  Ghats,  Bombay  to  Belgaum. 
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Order  LVIII.    SOLANEJE. 

Herbs,  shrubs  or  soft-wooded  trees.  Leaves  alternate,  without  stip- 
ules. Flowers  regular,  bisexual,  usually  pentamerous.  Calyx  free,  usually 
gamosepalous.  Corolla  gamopetalous,  lobes  5,  rarely  4,  induplicate-pli- 
cate,  rarely  imbricate  in  bud.  Stamens  epipetalous,  as  many  as  corolla- 
lobes,  alternating  with  them.  Ovary  free,  generally  2-celled,  multiovulate ; 
style  simple,  terminal,  with  an  entire  or  lobed  stigma.  Fruit  an  in- 
dehiscent  berry,  rarely  a  capsule,  with  several  seeds.  Embryo  usually 
curved  or  spiral,  albumen  fleshy. — Royle  HL  279 ;  Wight  HL  ii.  194. 

1.  LTOIUM,  Linn. 

Shrubs,  branchlets  often  spinescent  Leaves  entire,  usually  small, 
often  clustered.  Calyx  with  5,  rarely  4  teeth,  often  splitting  into  3-5 
lobes.  Corolla  funnel-shaped,  limb  5-  rarely  4-lobed,  the  lobes  imbricate 
in  bud.  Stamens  usually  unequal ;  anthers  2-celled,  dehiscing  longitudi- 
nally.    Ovary  2-celled.     Fruit  an  ovoid  or  globose  berry. 

Leaves  lanceolate  or  oblanceolate ;  corolla-tube  trabcylindrical, 

more  than  twice  the  length  of  the  lobes ;  calyx  5-dentate     .     1.  L.  europceum. 

Leaves  linear  ;  corolla  funnel-shaped,  tube  somewhat  longer  than 
segments,  but  not  twice  their  length ;  calyx  with  8-4  un- 
equal lobes 2.  L.  ruthenicum.  ' 

1.  L.  enropanm,  linn. ;  Sibthorp  FL  Grssc  t.  236. — Syn.  L.  indicum, 
Wight  Ic.  1. 1403 ;  L.  mediterraneum,  Dunal ;  Prodr.  xiii  i.  523.  Vern. 
Ganger,  kangu,  kango,  kungu,  Jcunga  buti9  Pb. ;  Chirchitta,  niral,  Delhi 
and  Harriana. 

A  thorny  shrub,  with  lanceolate  or  oblanceolate  leaves,  sometimes 
pubescent  when  young,  £-1  in.  long,  alternate  or  fasciculate;  branches 
grey.  Flowers  white,  £  in.  long,  solitary,  on  slender  pedicels  shorter  than 
flower.  Calyx  campanulate,  longer  than  broad,  with  5  equal  teeth. 
Corolla-tube  cylindrical,  gradually  widening  upwards,  somewhat  curved ; 
segments  of  limb  short,  rounded  or  ovate.  Filaments  glabrous,  anthers 
nearly  included  in  the  mouth  of  the  tube.  Berry  globose,  yellow,  or  red, 
I  in.  diam.  The  specimens  of  South  Europe  and  Western  Asia  have 
larger  leaves,  light  purple  (or  white)  flowers,  and  a  broader  calyx. 

Common  in  the  plains  of  the  Panjab,  Sindh,  and  Guzerat. — Western  Asia 
and  South  Europe.  FL  Oct-March.  The  fruit  is  eaten,  camels  and  goats  feed 
on  the  branches.  It  is  used  as  fuel,  and  ihampe  (wattled  frames)  for  the  walls 
of  huts  are  made  of  it    Hardy  in  England. 

L.  barbarum,  Linn. ;  Miers  Illustr.  of  South  American  Plants,  t  69,  with 
pedicels  as  long  as  flowers,  corolla-segments  nearly  as  long  as  tube,  stamens 
exserted,  and  berry  ovoid,  grows  in  Western  Asia,  Afghanistan,  and  Beluchistan 

Saturalised  in  Europe),  and  will  probably  be  found  in  Sindh  and  the  Panjab. 
.  Edgeworthii,  Dunal;  Prodr.  xiii.  525,  from  Sirhind,  seems  to  belong  to  this  sp. 
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2.  L.  ruthenicum,  Murray;  Prodr.  xiii.  i.  514;  Miers  1.  t  70. — Vern. 
KhicJiar,  khitsar,  Jatserma,  Ladak. 

A  small  thorny  shrub,  wholly  glabrous.  Branchlets  nearly  white, 
spines  at  right  angles.  Leaves  fleshy,  linear,  1-2  in.  long.  Flowers  soli- 
tary, £  in.  long,  on  pedicels  half  the  length  of  flower.  Calyx  white,  trans- 
parent, with  3-4  unequal  lobes.  Corolla  funnel-shaped,  segments  longer 
than  half  the  length  of  tube.  Anthers  long  exserted.  Berry  globose, 
J  in.  diam. 

Siberia,  Caucasia,  Western  Tibet.  Common  in  the  Nubra  valley  and  Ladak 
at  10,000-13,500  ft.  Fl.  Aug.-Sept  Fruit  sweet,  but  without  flavour,  eaten. 
Hardy  in  England. 

Order  LIX.   BIGNONIACEJE. 

Trees,  shrubs  or ,  woody  climbers.  Leaves  opposite,  rarely  alternate, 
compound,  rarely  simple,  without  stipules.  Flowers  bisexual,  often  irre- 
gular. Calyx  free,  tubular  or  campanulate,  truncate  toothed  or  split, 
lobes  valvate  in  bud.  Corolla  tubular  or  campanulate,  often  bilabiate, 
lobes  5  spreading,  generally  unequal,  imbricate,  rarely  valvate  in  bud. 
Stamens  2  or  4,  rarely  5,  in  pairs,  in  the  place  of  the  fifth  stamen  gene- 
rally a  short  staminodium;  anthers  2-celled,  rarely  1 -celled,  the  cells 
opening  longitudinally.  Ovary  tree,  supported  by  an  annular  disc,  2-celled, 
placentas  two  distinct  in  each  cell  attached  to  the  dissepiment ;  ovules 
numerous ;  style  filiform,  with  2  short  stigmatic  lobes.  Fruit  often  elon- 
gated, dehiscent,  or  indehiscent  (Crescentiece).  Seeds  numerous,  usually 
flat  and  bordered  by  a  membranous  wing,  albumen  none.  The  following 
genera  have  all  a  dehiscent  capsule,  the  2  valves  separating  from  the  dis- 
sepiment, along  the  edges  of  which  the  seeds  are  attached. — Koyle  I1L  294 ; 
Wight  111.  ii.  182  ;  £.  Bureau,  Monographic  des  Bignoniacees  (premi&re 
partie),  Paris,  1864. 

Capsule  flat,  dehiscing  septicidally,  the  dissepiment  parallel 
to  the  valves,  wings  surrounding  the  seed  on  three  sides ; 
leaves  bipinnate,  opposite. 
Corolla  campanulate ;  stamens  5,  inserted  above  the  base ; 

anthers  2-celled 1.  Calosanthxs. 

Corolla  funnel-shaped ;  stamens  4,  inserted  at  the  mouth  of 

the  long  cylindric  tube ;  anthers  1 -celled     .  .    2.  Milltngtonia. 

Capsule  flat  convex  or  cylindrical,  dehiscing  loculicidally,  the 
dissepiment  transverse  to  the  valves,  and  attached  to  their 
median  line  before  dehiscence. 
Seeds  with  long,  bilateral  wings ;  leaves  pinnate  or  bipin- 
nate. 
Dissepiment  continuous,  cylindrical  flat  or  (on  a  horizon- 
tal section)  cross-shaped ;  seeds  flat .  .        .6.  Spathodea. 
Dissepiment  jointed,  cylindrical ;  nucleus  of  seeds  wedge- 

shaped,  embryo  doubled  up 4.  Steuosfkbjcuii. 

Seeds  winged  on  three  sides ;  leaves  simple  (digitate  in  extra 
Indian  species) 5.  Teooma. 
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1.  CALOSANTHES,  Blume. 

A  soft- wooded  tree,  with  large,  opposite,  bipinnate  leaves.  Calyx  large, 
coriaceous,  persistent,  indistinctly  toothed.  Corolla  campanulate,  limb 
oblique,  of  5,  nearly  equal,  toothed  or  incised  lobes.  Stamens  5,  inserted 
above  the  base  of  the  corolla-tube,  all  fertile,  and  nearly  equal ;  anthers 
2-celled,  cells  parallel  Ovary  on  a  thick  fleshy  cylindrical,  somewhat 
pentagonal  disc ;  4  rows  of  ovules  on  each  placenta.  Capsule  large,  flat, 
linear,  dehiscing  at  the  edges,  the  dissepiment  parallel  to  the  valves. 
Seeds  imbricate,  surrounded  on  3  sides  by  a  broad  transparent  wing. 

1.  0.  indica,  Blume ;  Wight  Ic.  t.  1337/8 ;  Bureau  Let.  9.— Syn. 
Bignonia  indica,  linn. ;  Koxb.  FL  IncL  iii.  110.  Sans.  Syonaka,  parna. 
Vern.  MuUn,  sori,  tat  poking,  tatmorang,  Pb. ;  Ullu,  ulla,  arlu,  kharkath, 
N.  W.P. ;  Pharkath,  Kamaon ;  Sauna,  assar  sauna,  Oudh ;  Tattunua,  C.P. 

Glabrous.  Leaves  4-6  ft.  long,  pinnae  -3  pair,  the  lowest  pair  bipinnate, 
pinnules  broad-ovate,  acuminate,  petiolulate,  4-8  in.  long.  Flowers  large, 
fleshy,  dark  red,  with  an  unpleasant  smell,  in  erect  terminal,  somewhat 
unilateral  racemes,  on  long  rough  hollow  peduncles.  Pedicels  1  in. ; 
corolla  2-3  in.  long,  and  nearly  as  broad  at  the  mouth.  Capsule  shortly 
stipitate,  15-30  in.  long  and  2-3 J  in.  broad.  Wings  of  seeds  2-2£  in. 
across. 

Bengal,  Burma,  South  and  Central  India.  Sub-Himalayan  tract,  common  as 
far  as  the  Jumna,  ascending  to  3500  ft,  rare  between  Jumna  and  Chenab.  Cey- 
lon and  Java.  The  leaves  are  shed  Feb.,  March,  and  renewed  April,  May.  Fl. 
May-July.  The  great  sword-like  fruit  ripens  Dec-Feb.,  and  often  remains 
hanging  on  the  tree  for  months. 

Often  several  stems  together,  15-20  ft.  high,  12  in.  girth,  bark  £  in.  thick, 
whitish  brown,  corky,  wood  white,  open-grained,  light  and  soft,  no  neartwood, 
pith  large,  chambered.  The  bark  and  unit  are  used  in  tanning  and  dyeing, 
the  seeds  are  used  to  line  hats,  and,  placed  between  two  layers  of  wickerwork, 
to  make  umbrellas.    Root,  bark,  leaves,  and  seeds  are  used  in  native  medicine. 

2.  MILLINGTONIA,  linn.  fil. 

A  large  tree,  with  opposite  bipinnate  leaves.  Calyx  with  5  short, 
truncate,  recurved  teeth.  Corolla-tube  long,  slender,  cylindrical,  widened 
into  a  funnel-shaped,  oblique  mouth,  at  the  base  of  which  the  stamens  are 
inserted,  and  which  is  cleft  half-way  into  5,  nearly  equal,  ovate-oblong 
slightly  imbricate  lobes,  nearly  valvate  in  bud.  Stamens  4,  didynamous, 
exserted,  with  a  5th  staminode;  anthers  1 -celled,  a  short  appendix  in 
the  place  of  the  second  cell.  Ovules  in  4  rows  on  each  placenta.  Cap- 
sule flat,  linear,  dehiscing  at  the  edges,  the  dissepiment  parallel  to  the 
valves ;  seeds  imbricate,  surrounded  on  3  sides  by  a  fine  transparent  wing. 

1.  M.  hortensis,  linn.  f. ;  BedcL  Fl.  Sylv.  t.  249 ;  Bureau  1.  c.  t  8. 
— Syn.  Bignonia  suberosa,  Koxb.  Cor.  PL  t.  214;  FL  Ind.  iii  111. 

Young  leaves  and  inflorescence  slightly  pubescent.  Leaves  12-24  in. 
long,  pinnae  3  pair,  the  lowest  pair  bipinnate  at  base,  pinnules  ovate,  acu- 
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minate,  petiolulate,  the  blade  1-2  in.  long.  Flowers  numerous,  fragrant, 
pure  white,  in  large  terminal  panicles ;  bracts  minute,  ciliate.  Corolla  3-4 
in.  long.     Capsule  12  in.  long. 

Cultivated  in  avenues  and  gardens  in  most  parts  of  India,  believed  to  be  in- 
digenous in  Burma  and  the  Indian  Archipelago.  In  North  India  the  culti- 
vated tree  seeds  very  rarelv.  Attains  60-60  ft,  bark  corky,  deeply  cracked. 
Pi.  C.S.  Wood  whitish,  firm  and  close-grained.  Weight  42  lb. ;  value  of  P. 
610. 

3.  SPATHODBA,  Beauv. 

Trees  with  opposite  (rarely  alternate)  imparipinnate  or  bipinnate  leaves. 
Flowers  in  racemes  or  in  terminal  trichotomous,  cymose  panicles.  Calyx 
truncate  lobed  or  spathaceous.  Corolla  funnel-shaped,  limb  oblique,  the 
lower  cylindrical  part  of  the  tube  varying  in  length,  the  stamens  inserted 
at  its  upper  end,  so  that  when  it  is  very  short,  their  insertion  is  at  the 
base  of  the  corolla.  Stamens  4,  didynamous,  with  a  5th  staminodium ; 
anthers  2-celled,  cells  divergent  or  parallel  Ovary  2-celled,  ovules  in 
more  than  2  rows  in  each  cell  Capsule  cylindrical,  valves  woody  or 
coriaceous,  opening  loculicidally  in  2  valves,  the  dissepiment  tree  at  the 
time  of  dehiscence,  transverse  with  relation  to  the  valves,  and  before 
dehiscence  attached  to  their  median  line.  Seeds  numerous,  flat,  with 
long  lateral  wings,  attached  (2  rows  in  each  cell)  along  two  prominent 
lines  (the  lines  of  attachment  to  the  valves)  of  the  dissepiment ;  embryo 
flat,  cotyledons  broad-rotundate,  auriculate  at  the  base,  radicle  short 

Leaves  bipinnate ;  stamens  inserted  near  the  base  of  corolla. 
Pubescent ;  calyx  campanulate,  6-dentate ;  pod  hard,  woody, 

tuberculate,  more  than  1  in.  diam 1.  8.  xylocarpa. 

Glabrous;  calyx  split  into  2  lips;  pod  slender,  coriaceous, 

4  in.  diam 2.  S.  amcma. 

Leaves  pinnate. 
Calyx  spathaceous ;  stamens  inserted  near  the  throat  of  the 
corolla. 
Leaflets  rotundate,  1  in.  long,  the  lateral  short-petiolulate ; 

corolla-lobes  oblong,  flat ;  capsule  flat,  smooth    .  3.  8.  falcata. 

Leaflets  ovate-oblong,  2  in.  long,  the  lateral  long- petiolulate ; 

corolla-lobes  rounded,  curled ;  capsule  convex,  rough   .      4.  S.  crispa. 
Calyx  bilabiate ;  stamens  inserted  near  the  base  of  the  corolla      5.  8.  Roxburghiu 

The  genus  Spathodea,  as  here  defined,  will  certainly  not  remain  undivided, 
and  should  be  confined  to  the  species  with  pinnate  leaves,  racemose  flowers, 
spathaceous  calyx,  and  stamens  inserted  at  the  top  of  a  long  cylindrical  corolla- 
tube.  Whether  S.  xylocarpa  and  S,  amcsna  should  be  referred  to  Raderma- 
chera,  Zollinger,  to  which  they  approach  by  their  cylindrical  dissepiment,  I  do 
not  venture  to  decide  with  the  materials  before  me.  In  that  case  Raderma- 
chera  would  include  a  very  heterogeneous  group  with  pinnate  (R.  stricta,  ZolL) 
and  bipinnate  leaves,  with  the  calyx  truncate  (stricta),  split  into  2  lips  (giganUa, 
Miq.,  amcena),  and  6-dentate  {xylocarpa)^  not  to  mention  the  difference  between 
the  thick  woody  valves  of  R.  xylocarpa  and  the  membranous  or  coriaceous 
valves  of  most  other  species.  Another  question  to  be  decided  is,  whether 
Hetcrophragma  is  to  remain,  or,  as  proposed  by  Bureau  L  c.  60,  to  be  merged  in 
Spathadea,  from  which  it  differs  by  the  bilabiate  calyx  and  the  stamens  inserted 
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near  the  base  of  the  corolla.  These  considerations  have  induced  me,  as  a  pro- 
visional arrangement,  to  fceep  the  species  described  below  united  under  the  genus 
Spathodea,  although  they  differ  in  habit  and  essential  characters,  and  though 
the  name  Spathodea  is  not  appropriate  for  all  of  them. 

1.  S.  xylocarpa,  T.  Anderson.— Tab.  XLIII— . Syn.  Bignonia  xylo- 
carpa,  Koxb.  FL  Ind.  in.  108 ;  Wight  III  1 1336 ;  Bedd.  EL  Sylv.  t.  70. 
Vern.  Khar  sing,  kharsingi,  Bombay ;  Bairsingi,  Khandeish  Dangs ;  Jai- 
mangal,  sondar-pddal,  Mandla,  Bakghat,  C.P. ;  Dhota  mora,  Gonds,  Sat- 
pura range. 

A  middle-sized  tree.  Leaves  bipinnate,  14  ft.  long,  glabrous,  hard  and 
somewhat  rough  when  full-grown;  pinnffi  4-6  pair,  pinnules  3-5  pair, 
8hort-petiolulate,  ovate  or  ovate-lanceolate,  entire.  Flowers  white,  with  a 
tinge  of  yellow,  fragrant,  appearing  before  the  leaves  expand ;  pedicels  as 
long  as  calyx  or  longer,  clustered  in  bracteate  umbellate  fascicles,  these 
in  terminal,  compound  trichotomous  cymes ;  bracts  oblong,  shorter  than 
pedicels,  as  well  as  ramifications  of  inflorescence  and  calyx  soft-pubescent. 
Calyx  campanulate,  coloured,  with  5  short  and  unequal  teeth.  Corolla 
2  in.  long,  oblique,  segments  nearly  equal,  curled,  cylindrical  part  of 
tube  very  short,  stamens  inserted  near  the  base,  filaments  hairy  below. 
Capsule  1-3  ft.  long,  a  little  curved,  hard,  woody,  very  rough,  with 
numerous  large,  irregular,  hard  tubercles, .  somewhat  compressed,  valves 
1£-1£  in.  broad,  convex,  £  in.  thic^,  inside  smooth  and  shining; 
dissepiment  cylindric,  grey,  shining,  attached  before  dehiscence  to  the 
median  line  of  the  valves.  Seeds  numerous,  in  4  rows  (2  in  each 
cell),  flat,  slightly  curved,  ±  in.  long,  and  equally  broad,  wings  delicate, 
transparent,  oblong,  1-1 1  in.  long  from  end  to  end;  hilum  \  in.  long, 
arching. 

Common  in  South  India.  Khandeish  Dangs.  Satpura  range,  Mandla  and 
Balaghat  (not  common).  FL  April,  May,  when  nearly  leafless.  The  new  foli- 
age appears  about  the  commencement  of  the  rains.  Fruit  takes  a  year  to  ripen. 
Growth  said  to  be  rapid. 

Attains  30-35  ft.  in  the  Satpura  range,  but  grows  into  a  large  tree  in  the 
moister  forests  along  the  western  Ghats.  Foliage  pale  green,  resembling  that  of 
Schrebera  surietenundes.    Bark  light  grey,  1  in.  thick. 

Heartwood  light  brown,  reddish  or  reddish-brown,  close-grained  tough  and 
elastic,  medullary  rays  numerous,  fine  pores  in  groups,  each  group  in  a  roundish 
patch  of  white  tissue. 

2.  S.  amoena,  A.  DC.  Prodr.  ix.  208. — Syn.  Radermachera  amcena,  Seem. 
Journal  of  Botany,  viiip.  146;  Bignonia  amoena,  WalL  PL  As.  rar. 
t.  183. 

A  large  tree.  Leaves  opposite,  bipinnate;  leaflets  ovate  -  lanceolate, 
entire,  acuminate,  glabrous,  shining.  Flowers  large,  fragrant,  white, 
orange  inside.  Calyx  bilabiate.  Stamens  inserted  near  the  base  of  cor- 
olla-tube, anther-cells  divergent  Pods  rust-coloured,  pendulous,  slender, 
linear,  12-18  in.  long,  valves  coriaceous,  \  in.  broad.  Seeds  (including 
wings)  |  in.  long. 
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Malay  peninsula  and  Burma,  not  seldom  cultivated  in  gardens.  FL  Nov.- 
May. 

3.  S.  falcata,  Wall. ;  Bedd.  FL  Sylv.  t.  71.— Syn.  Bignonia  spathacea, 
Eoxb.  Cor.  PL  t.  144;  FL  Ind.  iiL  103.  Dolichandrone  falcata,  Seem. 
Journ.  Bot  viiL  340.  Vern.  Hdwar,  Oudh ;  Kanseri,  Meywar ;  Mendal, 
manehingi,  Banswara ;  Mersingi,  Bomb. 

A  small  or  middle-sized  tree,  glabrous  or  pubescent.  Leaves  generally 
opposite,  3-6  in.  long,  leaflets  2-3  pair,  short-petioluled,  with  a  terminal 
leaflet  on  petiolule  £  in.  long,  all  rotundate,  |-1£  in.  long,  obtuse  or  short 
acuminate.  Flowers  white,  in  few-flowered  racemes  at  the  ends  of  small 
branchlets.  Calyx  J-f  in.  long.  Corolla  1J  in.  long;  limb  deeply  cleft 
into  5  subequal,  oblong  lobes.  Capsule  flat,  curved,  smooth,  somewhat 
shining,  with  wavy  longitudinal  lines,  10-14  in.  long,  and  f  in.  broad. 
Wings  of  seeds  oblong,  half  the  breadth  of  capsule,  and  1 J  in.  long. 

Oudh.  Meywar  (Bassi,  Santolah,  D.B.),  Banswara,  South  India.  FL  May, 
June ;  fruit  Dec,  Jan.    Wood  light-coloured. 

4.  S.  crispa,  Wall. ;  Bureau  L  a  t.  27. — Syn.  Bignotiia  crispa,  Eoxb. 
FL  Ind.  iiL  103 ;  Dolichandrone  crispa,  Seem.  Journ.  Bot  viii.  340. 

A  middle-sized  tree ;  glabrous,  young  shoots  pubescent.  Leaves  oppo- 
site, 8-12  in.  long,  leaflets  5-7,  ovate-oblong,  acute,  petiolulee  of  the  lateral 
1  in.,  of  the  terminal  2  in.  long,  blade  2-4  in.  long.  Flowers  pure  white, 
fragrant,  in  terminal,  few-flowered  racemes.  Calyx  1  in.  long.  Corolla 
2£  in.  long,  limb  with  5  broad-ovate  lobes  with  curled  edges.  Capsule 
12-15  in.  long,  \  in.  broad,  valves  convex,  hard,  coriaceous,  brown,  rough 
with  paler  specks. 

South  India,  will  probably  be  found  in  the  Central  Provinces.  FL  May- 
June  ;  fruit  ripe  Dec.  The  timber  is  esteemed  in  South  India  for  building  and 
other  purposes,  it  is  light-coloured  and  heavy. 

5.  S.  Roxburgh!!,  Sprengel. — Syn.  Heterophragma  Roxburghii,  DC. 
Bigrumia  quadriloctUari8,  Eoxb.  Cor.  PL  1. 145 ;  FL  Ind.  iiL  107.  Vern. 
Warra8f  Bombay. 

A  large  tree,  with  a  tall  stem,  and  grey  bark.  Leaves  tomentoee 
while  young,  glabrous  afterwards,  opposite,  but  generally  approximate 
near  the  ends  of  branches,  1-2  ft.  long,  lateral  leaflets  3-4  pair,  serrate, 
short,  the  terminal  leaflet  long  petioluled.  Flowers  light  rose-coloured, 
fragrant,  in  large  terminal  erect  panicles,  ramifications  and  calyx  densely 
clothed  with  soft,  tawny  tomentum.  Calyx  bilabiate.  Corolla  campanu- 
late,  the  stamens  inserted  at  the  base  of  the  tube.  Capsule  erect,  straight, 
12  in.  long,  2  in.  broad,  £  in.  thick,  divided  into  4  spurious  cells  by  a  4- 
winged  dissepiment,  with  a  cross-shaped  horizontal  section. 

Godavery  forests  (Beddome).  Western  forests  from  Khandeish  to  Canara. 
FL  March,  April. 
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5.  STEBEOSPEKMUM,  Chamisso. 

Trees,  with  opposite,  imparipinnate  leaves.  Flowers  in  terminal 
panicles,  Calyx  5 -dentate  or  2-5-lobed.  Corolla  campanulate,  limb 
oblique,  lobes  equal  or  bilabiate.  Stamens  inserted  near  the  base  of 
corolla-tube,  didynamous,  anther-cells  divergent.  Ovary  2-celled;  ovules 
in  1  series  on  each  placenta.  Capsule  linear  cylindrical  or  tetragonous, 
generally  contorted,  opening  loeulicidally  in  2  valves,  the  valves  coria- 
ceous, the  dissepiment  thick,  spongy,  jointed,  entirely  filling  the  capsule, 
transverse  with  relation  to  the  valves,  and  attached  before  dehiscence 
to  their  median  line.  Seeds  wedge-shaped,  with  a  rounded  back,  the 
nucleus  doubled  up  between  the  joints  of  the  dissepiments,  radicle  and 
plumula  lying  along  the  sharp  edge  of  the  wedge,  the  cotyledons  being 
doubled  up  outwards;  testa  spongy  or  crustaceous,  having  the  appearance 
of  projecting  into  the  seed  and  dividing  it  into  2  incomplete  cells ;  wings 
oblong  delicate  membranous  on  2  sides,  attached  to  the  rounded  back 
of  the  seed. 

Pubescent ;  capsule  cylindrical,  valves  hard  thick  crustaceous, 

rough,  }  in.  diameter 1.  S.  suaveolens. 

Glabrous ;  capsule  compressed,  valves  thin  coriaceous,  smooth, 

4  in.  broad 2.  8.  cheUmoidcs. 

1.  S.  suaveolens,  DC. ;  Wight  Ic.  1 1342. — Syn.  Bignonia  suaveolens, 
Roxb.  FL  Ind.  iii  104.  Sans.  Patali.  Vern.  Parol;  padal,  padidla, 
padarta,  parur.    Local  names :  Pandri,  phdndri,  C.P. 

A  large  tree;  pubescent,  young  parts  soft  and  viscous  -  tomentose. 
Leaves  12-24  in.  long,  leaflets  2-3,  rarely  4  pair,  shortly,  the  terminal  leaf- 
let longer  petiolulate,  oval,  acuminate,  3-6  in.  long,  often  serrate,  with  6-8 
pairs  of  prominent  main  lateral  nerves,  joined  by  obliquely  transverse 
veins.  Mowers  of  a  dark,  dull-crimson  colour,  exquisitely  fragrant,  1  \ 
in.  long,  in  large,  lax,  trichotomous  viscid  panicles.  Calyx  campanulate, 
4-cleft,  the  2  upper  divisions  each  with  2  minute  teeth.  Corolla  pubes- 
cent, funnel-shaped,  limb  oblique,  bilabiate,  the  3  inferior  lobes  longer, 
and  the  edges  of  all  much  curled.  Capsule  cylindrical,  dark  grey,  rough, 
with  elevated  white  specks,  valves  thick,  hard,  crustaceous;  18-24  in.  long, 
and  |  in.  diameter;  dissepiment  cylindrical,  brown,  J  in.  diameter.  Seeds 
£-1 J  in.  apart,  wedged  into  narrow  notches  of  the  dissepiment. 

A  common  tree  in  South-,  Central- India,  Bengal,  and  Burma.  In  the  sub- 
Himalayan  tract  and  outer  hills  ascends  to  4000  ft,  extends  north-west  to  the 
Jhelam,  and  is  common  as  far  as  the  Jumna.  Often  associated  with  Sal.  The 
old  leaves  are  shed  in  April,  the  young  foliage  appearing  by  the  end  of  that 
month  or  early  in  May.  The  flowers  issue  with  or  before  the  new  leaves,  the 
fruit  ripens  Nov.,  Dec.,  and  remains  long  on  the  tree.  Attains  70-80  ft  in 
Kamaon,  with  a  tall,  fairly  straight  trunk,  to  6  ft  girth,  and  30  ft  to  the  first 
branch,  much  smaller  in  the  drier  climate  of  Central  India.  Bark  £-£  in.  thick, 
dark  grey  or  brown,  the  outer  soft  corky  and  darker-coloured  layer  flaking  off 
in  pieces,  leaving  a  fresh  smooth  light-cinereous  surface.  "  Leaves  of  young 
plants  harsh  and  serrated,  those  of  the  mature  tree  soft  villous  and  entire  "  (R. 
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Thompson).  Sapwood  white  or  yellowish,  heartwood  with  irregular  outline, 
brown  or  reddish-brown,  often  mottled  with  white.  44  lb.  per  cub.  ft.,  fairly 
durable,  and  easy  to  work.  Much  valued  for  building,  and  generally  com- 
mands a  ready  sale.  Makes  excellent  charcoaL  Boot  and  bark  used  in  native 
medicine. 

2.  S.  chelonoides,  DC. ;  Wight  Ic.  t.  1341 ;  BedcL  Fl.  Sylv.  t  72.— 
Syn.  Bignonia  chelonoides,  L. ;  Eoxb.  FL  Ind.  iii  106.  Vern.  Pader, 
padel,  parrcti,  padri. 

A  large  glabrous  tree.  Leaves  12-18  in.  long,  leaflets  3-5  pair,  elliptic, 
sometimes  serrate,  long-acuminate,  blade  4-6  in.,  acumen  often  1  in., 
petiole  J-l  in.  long ;  main  lateral  nerves  8-10  pair.  Flowers  yellow, 
fragrant,  |-f  in.  long,  in  large,  loose,  trichotomous  glabrous  panicles. 
Calyx  campanulate,  5 -dentate.  Corolla  campanulate,  limb  spreading, 
oblique,  lobes  nearly  equaL  Capsule  linear,  compressed,  curved,  12-24 
in.  long,  £  in.  broad,  valves  convex,  coriaceous,  smooth.  Dissepiment 
8ubcylindrical,  grey  or  light  brown,  with  wide  open  notches  for  the  seeds, 
which  are  J-J  in.  apart. 

Common  South  India,  Ceylon,  Burma,  and  Bengal.  Gonda  forests  Oudh, 
rare,  on  the  driest  spurs.  TTie  leaves  are  shed  Feo.,  March,  and  renewed  in 
April.  Flowers  appear  after  the  leaves,  April-July.  Fruit  Aug. -Jan.,  remain- 
ing long  on  the  tree.  In  Oudh  a  small,  elsewhere  a  large  bee,  with  a  tall 
straight  trunk.  Bark  $  in.  thick,  light -cinereous  or  brown,  furrowed  longi- 
tudinally. Heartwood  reddish-brown,  orange  (Skinner),  close-,  even-grained, 
hard,  elastic,  easy  to  work,  said  to  be  durable.  Weight  45  lb.  (Kyd),  48  lb. 
(Sk.),  value  of  P.  710  (Kydl  642  (Sk.)  Used  for  building,  and  is  a  good  furni- 
ture-wood. Bark,  leaves,  flowers,  ana  fruit  used  in  native  medicine.  Flowers 
used  in  Hindu  temples. 

6.  TEOOMA,  Juss. 

Trees  or  shrubs,  with  opposite,  simple  or  digitate  leaves.  Calyx  cam- 
panulate, 5 -dentate.  Corolla  campanulate,  limb  oblique.  Stamens  in- 
serted in  the  lower  part  of  the  corolla-tube ;  anthers  2-celled,  the  cells 
parallel  at  first,  diverging  afterwards.  Ovary  2-celled,  supported  or  sur- 
rounded by  a  fleshy  annular  disc  ;  numerous  series  of  ovules  in  each  cell. 
Capsule  linear,  dissepiment  transverse,  thin,  flat,  attached  before  dehis- 
cence to  the  median  line  of  the  valves.  Seeds  numerous,  flat,  imbricate, 
on  3  sides  with  a  thin,  white,  membranous  wing. 

1.  T.  nndulata,  Q.  Don.— Syn.  TecomeUa  undulata,  Seem.  Journal  of 
Botany,  i.  18  ;  Bignonia  undulata,  Roxb.  Fl.  Ind.  iii.  101 ;  Bignonia 
glaucas  Decaisne  in  Jacq.  Voy.  Bot  t.  142.  Vern.  Reoddna,  rebdan, 
Trans-Indus ;  Lahura,  luar,  voir,  rahira,  Pb. ;  Lohuti,  loliero,  Sindh ; 
Roira,  Mairwara. 

A  shrub  or  small  tree,  glabrous,  extremities  and  young  leaves  often 
pubescent  with  very  minute,  fasciculate  hairs.  Leaves  generally  oppo- 
site, 8ubcoriaceous,  grey,  somewhat  rough  when  old,  oblong,  linear-oblong, 
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sometimes  obovato-oblong,  entire,  blade  2-4  in.,  petiole  1  in.  long.  Flowers 
very  large,  bright  orange-coloured,  inodorous,  5-10,  in  short  corymbs  at 
the  ends  of  short  lateral  branchlets.  Corolla  campanulate,  2  in.  across. 
Ovary  surrounded  by  a  cup-shaped  disc  Capsule  curved,  6-8  in.  long. 
(Seemann  separates  Tecomella  from  Tecoma  by  simple  leaves,  and  Bureau, 
1.  c  53,  agrees  with  him.  The  cup-shaped  disc  is  a  remarkable  character 
of  this  species.) 

Low  hills  of  Sindh  and  Beluchistan.  Trans-Indus  territory,  ascending  in  the 
Suliman  range  to  3000,  at  times  to  4600  ft.  Panjab  Salt  range,  Siwalil  tract, 
extending  eastward  to  the  Jumna.  Occasionally  in  the  plains  of  the  Panjab, 
near  Delhi,  Cawnpore,  in  Bondelkhand,  Raiputana,  Guzerat,  and  in  one  place 
in  Ehandeish  (Graham  Bombay,  124). — Arabia.  Grown  in  gardens  in  Calcutta 
and  Bombay.  Evergreen  or  nearly  so  in  North  India,  the  leaves  being  renewed 
in  Jan.  and  Feb.  The  leaves  vary  exceedingly  in  size  and  shape.  In  full 
bloom  in  March,  April,  when  the  tree  is  a  most  beautiful  sight,  especially  on 
the  north-west  Panjab  frontier.  Easily  raised  from  seed  and  cuttings.  Cop- 
pices well.  Fruit  ripens  May-July.  Where  protected  grows  into  a  handsome 
tree,  30-40  ft.  high,  with  a  stem  12-15  ft.  clear,  and  5-8  ft.  girth,  with  a  fine, 
rounded,  rather  open  crown,  extremities  of  branches  drooping.  Generally  only 
a  stiff  shrub,  8-10  ft.  high.  Twigs  grey,  bark  of  stem  J-4  in.  thick,  reddish 
brown,  or  dark  grey,  corky,  rough  with  shallow  longitudinal  furrows,  and  ridges 
between,  crossed  by  short,  shallow,  transverse  cracks,  becoming  scurfy  by  age 
and  peeling  off.  Heartwood  dark  greyish-brown,  often  mottled  with  white. 
Medullar  rays  fine,  whitish,  pores  surrounded  bjr  patches  of  whitish  tissue. 
Close-  and  fine-grained,  hard,  44  lb.  per  cub.  ft.  Works  easily,  takes  a  beauti- 
ful polish,  tough,  strong  and  durable.  Highly  prized  for  furniture,  carving- work, 
and  agricultural  implements.    The  leaves  are  greedily  browsed  by  cattle. 

Order  IX  VERBENACKE. 

Herbs,  shrubs  or  trees.  Leaves  simple  or  digitate,  opposite,  whorled 
or  rarely  alternate,  without  stipules.  Flowers  irregular,  rarely  regular. 
Calyx  persistent,  gamosepalous,  often  enlarged  in  fruit.  Corolla  hypogy- 
nous,  gamopetalous,  lobes  usually  4  or  5,  more  or  less  2-lipped,  imbri- 
cate in  bud.  Stamens  inserted  in  the  corolla-tube,  usually  4,  nearly  equal 
or  one  pair  longer,  and  when  the  corolla  is  regular,  as  many  as  lobes  and 
alternating  with  them ;  anthers  2-celled,  the  cells  usually  parallel  and 
opening  longitudinally.  Ovary  not  lobed,  or  but  slightly  4-lobed,  2-  or 
4-celled,  1  ovule  in  each  cell ;  style  terminal,  usually  with  2  short  stig- 
matic  lobes.  Fruit  dry  or  fleshy,  indehiscent,  or  separating  into  2  or  4 
segments  nuts  or  pyrenes  :  seeds  few,  in  the  Indian  species  without  albu- 
men ;  embryo  straight  with  thick  cotyledons  and  an  inferior  radicle. — 
Eoyle  111.  298 ;  Wight  111.  ii.  212. 

Fruit  a  hard  bony  1 -4-celled  endocarp,  surrounded  by  a  spongy 
pericarp,  enclosed  in  an  enlarged  and  inflated  calyx ;  corolla- 
tube  short ;  leaves  entire 1.  Tectona. 

Fruit  a  dry  or  fleshy  drupe,  the  entire  fruit  separating  into  2  or 
4  pyrenes,  supported  by  an  enlarged  and  often  succulent 
calyx;  corolla- tube  slender,  cylindric  ;  leaves  simple  2.  Clerodbndron. 

Z 
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Fruit  a  fleshy  drape  ;  calyx  not  much  enlarged ;  leaves  simple. 

Flowers  in  terminal  racemiform  panicles  composed  of  lateral 

cymes ;  corolla-tube  short,  with  a  wide  open  mouth ; 

style  unequally  2-lobed 3.  Gmilina. 

Flowers  in  terminal  trichotomous  panicles,  or  in  a  spike-like 
thyrsus ;  corolla-tube  short,  campanulate  or  cylindrical, 
lobes  unequal ;  style  with  2  short  acute  stigmatic  lobes       4.  Vrxmna. 
Flowers  in  axillary  cymes  ;  corolla  campanulate,  regular ; 

style  dilated  and  truncate,  or  shortly  2-lobed  .        .  >  5.  Caluoarpa. 

Flowers  in  bracteate  heads  or  spikes &  Lantana. 

Fruit  a  fleshy  drupe  ;  calyx  not  enlarged  ;  leaves  digitate         .     7.  Vitex. 
Fruit  dry,  dehiscent  into  4  one-seeded  segments. 
Calyx  campanulate ;  corolla-tube  short,  limb  bilabiate  .        .     S.  Cabyoptbbis. 
Cajxy  with  a  large  spreading  circular  limb ;  corolla-tube  cy- 

lindric,  curved 9.  Holmskioldia. 

Fruit  a   2-valved   capsule;    calyx  6-sepalous,    supported   by 

bracts 10.  Avicenhia. 

1.  TECTONA,  linn,  fiL 

Trees  with  four-sided  branchlets;  young  shoots  and  leaves  clothed  with 
stellate  tomentum.  Leaves  large,  opposite,  entire.  Flowers  in  trichoto- 
mous panicles.  Calyx  campanulate,  lobes  5-6,  imbricate  in  bud.  Corolla 
infundibuliform,  tube  short,  about  as  long  as  calyx,  lobes  5  or  6,  spread- 
ing, nearly  equal  Stamens  as  many  as  corolla-lobes,  exserted.  Ovary 
4-celled,  1  ovule  in  each  cell ;  stigma  bifid.  Fruit  an  indehiscent,  hard, 
bony  4-celled  nut,  enclosed  in  a  thick  spongy  covering,  which  is  sur- 
rounded by  the  enlarged  and  inflated  membranous  calyx.  Albumen  0 ; 
embryo  straight,  with  fleshy,  oily  cotyledons,  and  an  inferior  radicle. 

1.  T.  grandlB,  Linn.  fiL— Tab.  XLIV.— Koxb.  Cor.  PL  t.  6 ;  FL  Ind. 
i.  600 ;  Bedd.  FL  Sylv.  t.  250.  TJie  Teak  tree.— Sans.  Saka;  Arab.  Saj ; 
Pers.  Saj,  sal.  Vern.  Sdgun,  Hind. ;  Sag,  sdgwan,  Mar. ;  Tekku,  Tamil 
and  Makyalim ;  T§ku,  Telugu ;  Tegu,  Tulu  and  Canarese ;  Kyun,  Burm. ; 
Jati,  Java. 

A  large  deciduous  tree ;  branchlets  four  -  sided  and  channelled,  with 
large  quadrangular  pith.  Leaves  oval  or  obovate,  blade  1-2  ft  long,  6-12 
in.  broad,  petiole  1-1 J  in.  long,  in  seedlings  and  coppice-shoots  the  leaves 
much  larger,  2-3  ft.  long;  upper  side  rough,  under  side  clothed  with 
dense  stellate,  grey  or  tawny  tomentum ;  main  lateral  nerves  prominent, 
8-10  pair,  with  2  or  3  large  branches  near  the  edge  of  lea£  joined  by 
numerous  parallel  transverse  veins.  Flowers  white,  on  short  pedicels, 
in  large  erect  terminal  cross-branched  cymose  panicles  1-3  ft  long,  with 
short  lanceolate  bracts.  Fruit  subglobose,  more  or  less  indistinctly  4-lobed, 
£  in.  diam.,  the  thick  spongy  pericarp  consisting  of  a  dense  felt  of  branched 
hairs ;  the  nut  uneven,  with  1,  2,  3,  rarely  4  seeds,  and  a  central  cavity 
having  the  appearance  of  a  5th  cell.  When  the  seed  germinates,  the  outer 
wall  of  each  cell  comes  off  bodily  like  a  round,  concave  cap.  The  inflated 
calyx,  enclosing  the  fruit  like  a  bladder,  is  generally  ovoid,  sometimes  de- 
pressed, reticulate,  and  more  or  less  crumpled  or  irregularly  plaited,  1-1  £ 
in.  diam. 
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The  Teak  tree  is  indigenous  in  both  peninsulas  of  India,  in  the  eastern  drier 
part  of  Java,  in  Sumatra,  and  in  some  of  the  other  islands  of  the  Indian  Archi- 
pelago. In  Western  India  it  does  not  extend  far  beyond  the  Mhye.  In  Feb. 
1870  I  found  it  in  the  Sadri  or  Santola  forests  a  few  miles  north  of  that  river, 
about  20  miles  south-west  of  Neemuch.  In  Central  India  it  attains  its  northern- 
most point  in  the  Jhansi  district  at  lat.  25°  307,  and  from  that  point  the  line  of 
its  northern  limit  continues  in  a  south-easterly  direction  to  the  Mahanadi  river 
in  Orissa.  In  Burma  proper,  Teak  is  known  to  extend  to  the  25th  degree  N.L., 
and  it  is  reported  from  Munipur  at  about  the  same  latitude.  There  is  no  proof 
of  its  being  indigenous  in  Bengal,  though  there  is  a  report  of  its  having  formerly 
been  found  will  in  Assam,  between  Tezpur  and  Bishnath.  It  is,  however, 
cultivated  throughout  Bengal,  Assam  and  Sikkim,  and  in  north-west  India, 
without  difficulty,  as  far  as  Saharanpur.  In  the  Panjab  it  is  difficult  to  raise, 
and  it  has  not  been  grown  west  of  Lahore.  As  regards  moisture,  Teak  seems  to 
require  a  rainfall  of  30,  but  to  thrive  best  under  a  mean  annual  fall  of  50  to 
120  inches. 

The  temperature  of  the  Teak-producing  districts  may  be  illustrated  by  the 
following  statement  of  the  mean  temperature  [during  the  four  seasons  at  the 
following  ^stations, — four  of  which,  Cannanore,  Bombay,  Rangoon,  Toungoo, 
represent  a  climate  where  the  tree  thrives  to  perfection  ;  and  three,  viz.,  Baitul, 
Nursingpur,  and  Sagar,  being  situated  near  the  northern  limit  of  its  area. 

Cannanore.    Bombay.    Rangoon.    Toungoo.    Baitul.    Nora.    Sagar. 
Dec,  Jan.,  Feb.,      mean, 
March,  April,  May,       u 
June,  July,  Aug.,         » 
Sept,  Oct,  Nov.,         t> 
Year,  ». 

Thus  it  may  be  said  that  the  Teak  tree  thrives  with  a  mean  temperature  during 
the  cold  season  between  60°  and  80°,  during  the  hot  season  between  80°  and  85  ^ 
during  the  rains  between  77°  and  87^  during  autumn  between  71°  and  81°,  and 
that  the  mean  annual  temperature  which  suits  it  best  lies  between  72°  and  81°. 
The  absolute  extremes  of  the  Teak  districts  are  illustrated  by  the  following 
statement  of  maximum  and  minimum  temperatures  observed  at  three  of  the 
above-named  stations  during  the  12  months  of  the  year : — 


Jan., 
Feb., 

March, 

2£ 

June, 
July, 
Aug., 
Sept, 
Oct, 
Nov., 
Dec., 

Teak,  however,  can  bear  temperatures  considerably  lower  than  those  indi- 
cated by  these  figures.  In  the  valleys  of  the  Satpura  range  and  on  the  Mhye 
river  in  Western  India  frost  is  not  uncommon  in  the  Teak  -producing  districts. 
In  Burma,  Teak  ascends  to  3000  ft.  in  the  hills  east  of  Toungoo,  and  in  a  few 
other  places,  but  does  not  attain  large  size  at  that  elevation ;  and  in  the  Pegu 
Yoma  bills,  a  different  description  of  forest,  composed  partly  of  evergreen  trees 
with  a  great  deal  of  Xylia  dolabriformis,  takes  the  place  of  Teak  at  elevations 
above  2000  ft.    On  the  Anamallay  mountains  it  grows  to  perfection  at  about 


80*0 

75°7 

75*6 

72°4 

60*8 

62*4 

64*6 

84.4 

83.0 

80.7 

84.3 

80.0 

80.6 

83.5 

78.9 

81.8 

80.1 

80.4 

77.6 

82.6 

86.4 

79.9 

80.7 

80.9 

78.6 

71.8 

76.9 

72.8 

80.8 

80.8 

79.3 

78.9 

72.5 

75.4 

76.8 

NURSINOPUR. 

Rangoon. 

Bo* 

[BAT. 

Min.          Max. 

Min. 

Max. 

Min. 

Max. 

39*              84* 

62* 

92* 

60' 

88*2 

48               92 

59 

97 

68.8 

87.2 

58                96 

64 

100 

67.2 

93.3 

65             102 

75 

100 

74 

93.2 

74             104 

78 

95 

79.8 

94.2 

77             106 

76.5 

90 

76 

95.3 

73               99 

75 

89 

75.8 

89.4 

73               91 

76 

[88.5 

74.4 

89.2 

67               91 

76 

96 

75 

88.8 

60               92 

74 

192 

73 

92.5 

60               79 

69.5 

90.5 

71.6 

91.5 

47               75 

62 

90 

66.2 

90.8 

Digitized  by  LjOOQIC 


356  IX  VEBBENACEjE.  [Teetona. 

2500  ft  (Beddome  FL  Sylv.),  and  many  of  the  best  Teak  forests  of  Western 
India  above  Ghat  in  Wynaad,  Coorg,  and  North  Canara,  are  above  2000  ft 
Beddome  states  that  on  the  mountains  of  the  peninsula  it  rises  to  a  little  above 
4000  ft,  but  at  any  elevation  above  3000  it  is  of  poor  growth. 

Teak  grows  on  a  great  variety  of  soils,  but  shows  a  decided  preference  for 
certain  descriptions.  In  Burma  it  thrives  best  on  the  sandstone  of  the  Pegu 
Yoma ;  there  it  forms  tall,  straight,  and  regularly-shaped  stems,  and  natural 
reproduction  from  self-sown  seedlings  is  fairly  good.  But  it  thrives  equally 
well  on  the  granite  of  the  eastern  Sitang  forests,  and  the  splendid  forests  of 
North  Canara  have  granite  as  the  underlying  rock*  Again,  some  of  the  finest 
Teak  localities  in  the  Thoungyeen  district  of  Tenasserim  are  upon  limestone, 
and  in  some  of  the  dells  and  valleys  of  the  Khandeish  Dangs  the  tree  grows  to 
great  perfection  on  soil  produced  by  the  disintegration  of  basaltic  rocks.  Thus 
we  find  Teak  on  light  and  sandy  soils,  as  well  as  on  those  which  are  binding 
and  heavy.  But  under  all  circumstances  there  is  one  indispensable  condi- 
tion, perfect  drainage  and  a  dry  subsoiL  To  the  absence  of  perfect  drainage 
I  ascnbe  the  circumstance  that  Teak  does  not  seem  to  thrive  on  level  ground 
with  alluvial  soil.  Instances  of  natural  Teak  forests  in  such  localities  are  found 
on  the  headwaters  of  the  Beeling  and  Domdamee  rivers  in  Martaban,  in  the 
lower  Bonee  forests,  and  in  some  other  places  in  the  plains  of  Pegu.  In  such 
soil  the  Teak  grows  freely  and  rapidly — more  rapidly  than  on  the  hills — but 
the  trunks  are  irregular,  fluted,  and  ill4hapen  ;  while  on  the  adjoining  hills  the 
tree  habitually  forms  tall,  clean  cylindrical  stems. 

It  is  remarkable  that  the  only  pure  or  nearly  pure  natural  Teak  forests 
which  are  known  are  found  on  alluvial  soil.  Otherwise,  the  tree,  though  gre- 
garious, is  always  associated  with  Bamboos  and  trees  of  other  kinds,  often  form- 
ing a  small  proportion  only  of  the  forest  Thus  in  the  better  Teak  localities  of 
Burma,  Teak  is  estimated  to  form  about  one-tenth ;  but  the  proportion  of  Teak 
to  the  trees  of  other  kinds  fluctuates  exceedingly :  sometimes  it  equals  their 
number  ;  in  other  instances,  again,  it  does  not  form  one-hundredth  part  of  the 
trees  in  the  forest  The  associates  of  Teak  are,  besides  Bamboos,  the  ordinary 
trees  of  the  dry  forest.  To  a  certain  extent  these  vary  in  different  parts  of 
India,  but  the  following  kinds  may  be  regarded  as  the  usual  companions  of 
Teak :  Schleichera  trijuga,  Dalbergia  latifolia,  Ougeinia  dalbcrqioiacs,  Cassia 
Fistula,  Pterocarpus  Jfarsupium,  Terminalia  tomcntosa,  beUertca2  Anogeissus 
lati/olia,  Lagerstrcmia  parviflora,  Diospyros  Mdanoxylon,  Gmdvna  arborea, 
BrUdelia  retusa,  and  to  these  must  be  added,  in  Burma  and  in  some  forests  of 
the  peninsula,  Pterocarpus  indicus,  Xylia  dolabriformis,  Anogeissus  acumin- 
ata, several  species  of  Sterculia,  Eriolama,  Premna,  and  Cordta.  On  alluvial 
soil  in  the  plains  Teak  is  often  associated  with  Careya  arborea,  Adina  cordi- 
folia,  Stepheqyne  parvifolia,  and  (in  Burma)  with  Lagerstrcnnia  Reginat. 
Teak  is  hardly  ever  found  in  Sal  forests,  and  but  rarely  in  the  Ein  forest  of 
Burma  {Dipterocarpus  tuberculatus).  Nor  is  it  a  denizen  of  the  evergreen  forest 
of  Burma  and  the  Western  Ghats,  though  there  are  a  few  instances  on  record 

iin  the  Attaran  and  Thoungyeen  forests  of  Tenasserim)  where  the  evergreen 
brest  has,  probably  owing  to  a  cessation  for  a  series  of  years  of  the  annual 
forest-fires,  extended  itself  into  a  Teak  locality,  and  in  such  cases  the  Teak  has 
been  drawn  up  to  a  great  height  by  the  rapid  growth  of  the  surrounding  ever- 
green trees,  being  fed  at  the  same  time  by  the  constantly  increasing  fertility  of 
the  soil.  For  there  is  a  vast  difference  between  the  moist  and  loose  black  soil 
of  the  evergreen  forest,  which  is  enriched  year  after  year  by  the  products  of  the 
gradual  decomposition  of  leaves,  branches,  and  other  debris  of  the  forest,  and 
the  barren  soil  of  the  dry  forest,  where  the  whole  of  the  annual  fall  of  leaves 
and  branchlets  is  annually  consumed  by  the  jungle-fires,  and  the  ashes,  instead 
of  affording  nourishment  to  the  trees,  are  washed  away  by  the  first  rush  of  the 
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rains.  Seedlings,  however,  are  wanting  where  Teak  grows  up  under  such  con- 
ditions. For  the  Teak  is  eminently  a  light-requiring  tree,  analogous  in  that 
respect  to  the  Oak  and  Scotch  Fir — light  overhead  and  free  circulation  of  air 
being  two  conditions  indispensable  for  the  development  of  Teak  seedlings. 

In  dry  and  hot  situations,  the  Teak  loses  its  leaves  in  November,  December, 
or  early  in  January ;  but  where  the  ground  is  moist,  the  tree  often  remains 
green  until  Feb.  or  March.    The  new  foliage  comes  out  in  May. 

Teak  flowers  during  the  rains,  in  July  and  August,  and  ripens  its  seed  be- 
tween November  ana  January.  In  summer  it  is  readily  recognised  at  a  con- 
siderable distance  by  the  whitish  flower -panicles,  which  overtop  the  green 
foliage ;  and  in  winter,  the  feathery  erect  fruit-panicles  distinguish  it  at  the 
first  glance  from  all  other  trees.  One  of  the  greatest  obstacles  to  the  spread 
of  the  Teak  is  the  circumstance,  that  the  seed  ripens  and  falls  to  the  ground  at 
the  commencement  of  the  hot  season,  before  the  annual  fires  pass  through  the 
forest.  The  tree  produces  seed  at  an  early  age,  and  generally  seeds  freely  and 
regularly  every  year ;  but  a  large  proportion  of  the  seeds  are  destroyed  by  the 
fires,  and  of  those  which  escape  numbers  are  washed  away,  in  the  hills  at  least, 
by  the  first  torrents  of  the  monsoon.  The  germination  of  the  seed  is  slow  and 
somewhat  uncertain  ;  a  large  amount  of  moisture  is  required  to  saturate  the 
spongy  covering,  and  for  this  reason  it  has  been  found  useful,  where  Teak  is 
cultivated,  to  soak  the  seeds  in  water  for  some  time  before  sowing  them.  At 
the  time  of  germination,  the  expanding  embryo  bursts  open  the  caps  or  valves 
of  the  fruit,  and  two  or  three  plants  not  rarely  spring  from  one  nut.  When  the 
seed  is  sown  in  nurseries,  it  generally  takes  about  a  fortnight  before  the  first 
seedlings  show  themselves  above  ground,  and  they  continue  coming  up  succes- 
sively for  a  considerable  period,  numerous  seedlings  appearing  during  the  second 
and  third  year,  and  a  large  proportion  not  germinating  at  all.  The  seedlings 
have  a  long  taproot,  which  during  the  first  two  or  three  years  is  often  as  long 
as  the  stem  above  ground.  The  root  is  soft,  almost  fleshy,  and  seedlings  are  very 
sensitive  to  any  injury  of  their  roots,  differing  in  this  respect  entirely  from  Oak 
seedlings,  which  are  in  no  way  injured  by  the  shortening  of  their  taproot 
Teak  seedlings,  therefore,  are  as  a  rule  best  transplanted  the  same  season  in 
which  they  are  raised. 

During  the  early  period  of  its  life  the  growth  of  Teak  is  exceedingly  rapid. 
As  an  instance,  I  may  mention  the  Th  inganneennoung  plantation  on  the  Upper 
Winyeo  river  (Attaran)  in  Tenasserim.  Here  a  large  nursery  was  established 
on  rich  soil  (the  site  of  an  old  evergreen  forest)  in  March  and  April  1856,  and 
in  July  1858  I  counted  on  a  plot  (28  ft.  wide  and  66  ft  long,  or  1848  sq.  ft.) 
841  plants, — of  which  17  were  27-32  ft.  high,  with  a  girth,  at  1  ft  above  the 
ground,  between  9  and  13  in. ;  70  were  20-27  ft.  high,  with  a  girth  of  6-9  in. ; 
and  the  rest,  viz.,  754  plants,  were  less  than  20  ft,  with  a  girth  under  6  in.,  the 
large  number  of  small  and  oppressed  plants  being  due  to  tne  circumstance  that 
seedlings  had  neither  been  taken  out  for  transplanting  nor  had  thev  been 
thinned.  Under  favourable  circumstances,  trees  attain  a  girth  of  18  in.  (at  6  ft 
from  the  ground)  in  10-15  years  ;  after  that  the  growth  slackens,  and  a  girth  of 
6  ft  is  not  generally  attained  under  100  years.  The  following  figures  illustrate 
the  average  rate  of  growth  at  the  Nelambur  plantation  in  Malabar,  on  favour- 
able soil  and  in  a  moist,  hot,  forcing  climate.  From  a  survey  made  of  it  in  1868 
by  Captain  W.  Seaton,  Conservator  of  Forests,  British  Burma,  the  circumfer- 
ence was  measured  at  6  ft.  from  the  ground. 

870  trees  per  acre.  6  years  old.  37  ft  high ;  average  girth  12  in.,  maximum  20  in. 

ffi       "     1?    »     tt    "  X »    ••      2H » 

1&5  „  24       „         65       „  29   „       „  60  „ 

This  is  the  oldest  large  Teak  plantation  in  India  ;  it  was  commenced  in  1844 
by  the  late  Mr  Conolly,  collector  of  Malabar.    These  results  are  borne  out  by  the 


Digitized  by  LjOOQIC 


358  LX.  VEEBENACEiE.  [Teetona. 

experience  of  Teak  planting  in  Burma,  which,  however,  does  not  go  farther  back 
than  1856.  Thus  the  average  girth  of  trees  in  plantations  4  years  old  (680-660 
trees  per  acre),  in  the  Rangoon,  Toungoo,  and  Tharawaddee  district,  has  been 
found  to  vary  from  5  to  9  in.,  the  maximum  being  14  in.,  while  their  average 
height  was  between  15  and  27  ft.  Plantations  10  years  old  show  an  average 
girth  of  15  in.,  and  a  height  of  40-45  ft. ;  and  trees  15  years  old  at  Prome  have 
attained  a  girth  of  23  in.,  the  largest  measuring  32  in.  In  order  to  obtain  a 
basis  for  regulating  the  working  of  the  Teak  forests  in  Burma  in  1856, 1  col- 
lected all  data  which  were  available  at  that  time,  and  based  upon  them  the  fol- 
lowing estimate,  which  is  placed  side  by  side  with  a  modified  estimate,  framed 
in  1868,  to  serve  as  the  basis  of  a  revised  working  plan  of  those  forests. 
Girth  at  6  ft  from  ground.        Age,  estimated  in  1866.  In  1868. 

18  in.  10  years.  19  years. 

36    „  22    „  46    „ 

54    „  37    „  88    „ 

72    „  62    „  160    „ 

The  first  of  these  estimates  was  mainly  based  upon  the  growth  of  trees 
planted  in  gardens  of  Calcutta  and  Moulmein,  and  upon  information  obtained 
from  Bombay  and  Java  (Report  on  the  Teak  Forests  ol  Pegu  for  1856,  p.  75, 76); 
and  the  revised  estimate  was  based  upon  additional  data  obtained  by  periodical 
measurements  of  trees  in  the  Thoungzay  and  Thoukyeghat  forests  of  Pegu,  and 
by  the  examination  of  the  annual  rings.  The  plantations  of  Burma  and  Mala- 
bar, on  good  soil  and  under  otherwise  favourable  circumstances,  may  possibly 
attain  the  rate  of  growth  of  the  first  estimate  ;  but  in  the  natural  forests,  where 
the  soil,  instead  of  being  enriched  by  the  decomposition  of  leaves  and  branch- 
lets,  is  impoverished  by  the  annual  fires,  the  rate  of  growth  will  probably  be 
found  to  approach  more  nearly  to  the  later  estimate.  These  remarks  relate  to 
the  Teak  in  Burma  and  South  India;  regarding  the  rate  of  growth  in  the  dry 
and  hot  hills  of  Central  India,  within  the  range  of  this  Flora  very  little  is  known. 
The  experience  hitherto  gained  in  the  plantations  made  since  1867  in  the  Sat- 
pura  hills  of  the  Central  Provinces  seems,  however,  to  show  that  with  care  and 
water  the  plants  make  fair  progress  during  the  first  5  years,  the  difficulty  being 
that  frost  and  drought  kill  a  large  proportion.  In  the  Teak  forests  of  Java 
the  growth  is  stated  to  be  very  rapid;  the  trees  are  generally  felled  at  the  age 
of  40-50,  and  at  100  years  they  are  said  to  attain  a  diameter  of  4  ft 

Teak  has  a  powerful  terminal  shoot,  and  this  is  an  important  point  in  its 
favour,  as  the  young  Teak  is  thus  able  to  pierce  through  the  thicket  of  other 
trees  and  Bamboos,  and  to  seek  the  light  which  it  absolutely  requires  for  its 
development  In  this  respect  there  is  considerable  analogy  between  the  Teak 
and  the  Ash  (see  p.  304).  Teak,  like  many  other  trees,  attains  nearly  its  full 
height  during  the  early  part  of  its  life.  It  is  probable  that,  as  a  rule,  the  tree 
attains  half  its  length  with  a  girth  of  2-3  ft,  and  that  it  does  not  considerably 
increase  in  height  after  it  has  attained  a  girth  beyond  5  or  6  ft  120-150  ft  is 
probably  the  greatest  height  which  a  Teak  tree  in  its  natural  home,  the  dry 
deciduous  forest,  ever  attains,  and  stems  more  than  100  ft.  long  to  the  first  branch 
are  not  often  found.  The  largest  number  of  tall  stems  which  I  have  ever  seen 
were  in  the  Gwaythay  forests,  east  of  the  Sitang  river  above  Toungoo,  on  granite 
rock.  The  following  is  an  abstract  of  the  measurements  taken  by  me  there  in 
March  1861  :— 

Girth  at  6  ft.  from  ground,  8  ft. ;  length  of  stem  to  first  branch,  72  ft 
»  >»  •  »  »  »  106  „ 
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On  the  Anam  allays  Beddome  records  trees  with  a  girth  of  about  22  ft,  and 
a  straight  trunk  of  some  80  or  90  ft.  to  the  first  bough.  In  the  North  Canara 
forests  clear  stems  70-80  ft  long  are  not  rare ;  in  the  Ahiri  forests,  lat.  19°  30', 
Col.  Pearson  reports  stems  60-70  ft.  high  ;  and  even  considerably  farther  north 
in  the  Khandeish  Dongs,  lat  20°  45',  I  have  measured  clear  stems  60-70  ft  long  to 
the  first  branch.  Teak  attains  a  large  diameter,  girths  of  10-15  ft  are  not  un- 
common, and  numerous  instances  of  20-25  ft.  are  on  record.  The  forest  tracts, 
however,  in  India  which  now  contain  Teak  of  such  dimensions,  are  neither 
numerous  nor  extensive.  The  Teak  forests  richest  in  large  timber  on  the  west 
side  of  the  Peninsula  are  the  Travancore,  Anamallay,  Wynaad,  South- West 
Mysore,  and  North  Canara  forests.  The  Dangs  at  the  foot  of  the  Khandeiah 
Ghats  also  have  a  considerable  quantity  of  large  timber.  In  the  centre  of  the 
Peninsula  are  the  Godavery  forests,  of  which  Ahiri,  east  of  the  Pranhita  river, 
near  the  foot  of  the  third  barrier,  is  the  most  compact  and  valuable. 

In  British  Burma,  the  sandstone  hills  of  the  Pegu  Yomah,  the  outer  valleys 
on  both  sides  of  the  mountain-range  which  separates  the  Sitang  and  Salween 
rivers,  and  the  Thoungveen  valley,  contain  the  best  Teak  localities.  Teak, 
however,  is  far  more  abundant  beyond  the  frontier,  in  Burma  proper  on  the 
tributaries  of  the  Irawaddi,  and  the  headwaters  of  the  Sitang  river,  in  the 
Earenee  country,  the  Shan  States  tributary  to  Burma,  and  in  Siam  on  the 
feeders  of  the  Salween,  Thoungyeen,  and  Meinam  rivers. 

It  is  estimated  that  the  Teak  plantations  of  Burma,  when  mature,  will  contain 
at  the  age  of  80  years  about  60  trees  per  acre,  measuring  on  an  average  6  ft.  in 
girth,  and  vielding  3000  cub.  ft.  of  marketable  timber,  which,  with  the  tninnings, 
is  expected  to  amount  to  a  mean  annual  yield  of  47  cub.  ft.  per  acre  (Report  on 
the  revised  plan  of  working  the  Burma  forests  of  Feb.  1868).  The  natural  Teak 
forests,  not  Deing  pure  or  compact,  do  not  distantly  approach  to  this  yield.  As 
an  instance  of  a  particularly  rich  forest,  I  may  quote  Col.  Pearson's  survey  of 
a  sample  acre  in  Ahiri,  stocked  with  18  large  trees,  containing  an  aggregate 
of  22  tons,  or  1100  cub.  ft.  of  timber.  Most  of  these  trees,  however,  were  pro- 
bably more  than  two  centuries  old.  The  following  figures,  taken  from  official 
reports,  illustrate  the  average  quantity  of  Teak  standing  on  the  ground  in  forest 
tracts  which  are  fairly  well  stocked  : —  ,  . 

AXEJL  SUBTETBD.  TREES  COUNTED  ON  100  ACRBS. 

Above  Vg.  4'6"  to  6'g.  Below  4'6"g.    Total. 

iqaata    ivw  ni.n,.™™^    io.n  «.  f  482  873  18S2  2187       Teak.  \ 

1809-70.  Ahiri  (Bemaram)    lOeq.m.  (  ^  M  s89  m       BlackwoodJ 

/u.Vnllnv     ltt  J 185  229  644  1058       Teak.  \ 

M  „     iMiKuimj    is    „  t  2fl  43  208  277       Blackwood./ 

1856-67.  Britiah  Burma        93  „  170  112  612  794  Teak. 

1868.       Pegu                         2  „  149  120  1419  1688  Teak. 

1870-71.  Pegu  (Prome  dig.)  17  „  864  802  2158  2824  Teak. 

1871-72.      „    (Tharawaddi)  8  „  187  162  610  899  Teak. 

A  portion  of  the  Ahiri  forests  (on  the  mils)  contains  Teak,  Blackwood  (Dal- 
bergia  latifolia)  and  Bamboos  only  ;  the  forests  in  Burma  contain  a  variety  of 
trees  besides  Teak  and  Bamboo. 

A  great  proportion  of  the  Teak  on  the  Kymore  and  Satpura  ranges  consists 
only  of  coppice- wood.  The  same  may  be  said  of  most  Teak  forests  on  the  dry 
hilk  of  the  Dekkan,  and  of  the  Eonkan  Teak  forests  a  great  portion  consists 
of  coppice- woods.  Teak  has  great  powers  of  reproduction,  it  coppices  vigorously, 
and  the  shoots  grow  with  great  rapidity,  much  more  rapidly  at  first  than  seed- 
lings. This  great  power  of  reproduction  is  another  point  which  favours  Teak  in 
its  struggle  of  existence  against  other  trees,  for  most  Teak  seedlings  which  come 
up  naturally  are  cut  down  to  the  ground  by  the  jungle-fires  of  the  hot  season : 
some  are  killed,  but  many  sprout  again  during  the  rains  ;  and  though  they  are 
cut  down  repeatedly  by  the  fires  of  successive  seasons,  yet  meanwhile  the  root 


Digitized  by  LjOOQIC 


360  LX.  VBRBEfcAC&dE.  [Tectona. 

stock  increases  in  size  every  year  by  the  action  of  the  shoots  which  come  up, 
and  at  last,  often  after  the  lapse  of  many  years,  it  produces  a  shoot  strong  enough 
to  outlive  the  fire.  Thus  in  many  cases  what  appears  a  seedling  plant  of  Teak 
is  really  a  coppice-shoot  from  a  thick  gnarled  root-stock,  bearing  the  scars  of 
successive  generations  of  shoots,  which  were  burnt  down  by  the  annual  fires. 
The  coppice-shoots  of  Teak  attain  a  large  size,  and  form  good  serviceable 
timber. 

The  bark  of  the  stem  is  about  £  in.  thick,  grey  or  brownish-grey,  with  shal- 
low longitudinal  wrinkles  or  furrows,  peeling  off  in  long  narrow  thin  pieces. 
The  sapwood  is  white,  narrow  ;  the  heartwood,  when  a  green  tree  is  cut,  has  a 
pleasant  and  strong  aromatic  fragrance,  and  a  beautiful  dark  golden-yellow 
colour,  which  on  seasoning  soon  darkens  into  brown,  mottled  with  darker 
streaks.  The  timber  retains  its  aromatic  fragrance  to  a  great  age,  whenever 
a  fresh  cut  is  made.  It  is  marked  by  large  pores,  mostly  single,  rarely  in  groups 
of  2-3,  unequal  in  size,  and  unequally  distributed,  more  numerous  and  larger  in 
the  inner  part  of  each  annual  ring  (the  spring  wood),  less  numerous  and  smaller 
in  the  outer  belt ;  the  medullary  rays  are  fine.  On  a  vertical  section  the  pores 
are  distinctly  marked.  The  annual  rings  of  Teak  are  fairly  distinct  When 
collecting  the  data  in  1856  for  the  first  regular  plan  for  working  the  British 
Burma  forests,  I  was  doubtful  whether  the  concentric  rings  visible  in  the  wood 
corresponded  with  the  annual  increment  of  the  tree.  This  question  has  now 
been  set  at  rest  by  the  examination  of  sections  of  numerous  trees  of  known  age, 
grown  in  gardens  and  plantations,  and  they  may  now  be  taken  as  a  safe  guide 
for  determining  the  rate  of  growth  of  the  tree.  The  average  weight  of  seasoned 
Teak  fluctuates  between  38  and  45  lb.,  and  the  value  of  P.  between  500  and 
700.  The  experiments  on  record  tend  to  show  that  the  Burma  wood  is  some- 
what lighter  than  the  wood  from  the  Anamallays,  Malabar,  and  other  forests 
on  the  west  side  of  India ;  but  the  weight  of  timber  depends  so  much  upon 
the  degree  of  seasoning,  that  in  order  fully  to  establish  a  difference  in  the  weight 
of  the  wood  produced  in  different  forest  tracts,  fresh  comparative  experiments 
with  timber,  dried  artificially  in  the  same  manner,  will  have  to  be  made.  The 
following  is  a  brief  abstract  of  the  results  of  the  experiments  at  present  avail- 
able, omitting  those  where  one  or  two  experiments  only  are  on  record  : — 

Burma,              94  exper.  by  various  authors,  weight  42.63  lb.,  value  of  P.  651 

Western  coast,   14    „                     „                     „     44.41  „  „        665 

Naepore,             4    „            Capt  Fowke,         „     41.10  „  „        472 

Half-seasoned  timber  from  different  sources,  4  exp.    46.81  „  „        591 

The  first  item  includes  18  exp.  made  by  me  in  1864  at  Calcutta,  with  the 
assistance  of  Mr  Clifford  and  Baboo  Tincowry  Qhose,  giving  an  average  weight 
of  40.24  lb.,  and  value  of  P. =567,  as  well  as  46  exp.  made  by  us  in  1865,  giving 
37.71  lb.,  and  654  as  the  average  value  of  P.  A  series  of  interesting  experiments 
made  by  Capt  Simpson  with  different  descriptions  of  Teak  imported  at  Moul- 
mein,  is  recorded  in  Balfour's  Timber  Trees,  2d  edit,  p.  276,  of  which  the  fol- 
lowing is  an  abstract : — 

Good  timber,  killed  (by  girdling),  13  exp.,  weight  43.5  lb.,  value  of  P.  478 

Young  timber,     „               „            4          „            41.8  „  „        660 

Large  (old),          „               „            8          „            38.0  „  „        591 

Dead  timber  (nathat),  not  killed,     5         „           39.5  „  „        631 

The  difference  in  these  results  may  to  a  certain  extent  be  accidental,  for  the 
variations  in  different  specimens  of  timber  from  the  same  source  are  very  great; 
but  the  fact  that  the  timber  of  old  trees,  and  of  trees  which  had  died  naturally, 
is  lighter  than  that  of  younger  trees,  seems  not  unlikely.  In  conclusion,  the 
result  of  Skinner's  experiments  should  be  mentioned  : — 
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Malabar  Teak,  weight  45  lb.,  value  of  P.  814 
Moulmein  „  „     43  „  „         809 

Pegu  „  „      37  „  „         736 

Unseasoned  wood  he  makes  55-60  lb.,  but  the  weight  of  green  Teak  is  consi- 
derably higher.  The  transverse  strength  of  Teak  is  nearly  the  same  as  that  of 
British  Oak,  but  considerably  less  than  that  of  either  Sal  or  Sissoo ;  compared 
with  these,  Teak  may  be  called  brittle.  Its  weight  is  moderate  as  compared  with 
most  of  the  more  useful  Indian  woods,  the  Conifers  of  course  excepted.  It  does 
not,  however,  float  unless  thoroughly  seasoned,  and  for  that  reason  a  peculiar 
mode  of  seasoning  by  girdling  is  practised  in  many  Teak-producing  tracts 
from  which  the  timber  is  exported  by  floating. 

Girdling  consists  in  making  a  deep  circular  cut  through  the  bark  and  sap  into 
the  heartwood,  so  as  completely  to  sever  the  communication  between  the  bark  and 
sapwood  above  and  below  the  cut.  The  girdled  tree  dies  after  a  few  days  if  the 
operation  has  been  effectually  performed  ;  but  if  even  the  smallest  band  of  sap- 
wood  is  left,  connecting  the  outer  layers  of  wood  above  and  below  the  girdle,  the 
tree  is  not  killed,  and  often  recovers  completely,  one  side  of  the  trunk  being 
clothed  again  with  fresh  bark.  The  girdled  tree  is  allowed  to  stand  one  or  two 
years,  and  often  longer  if  a  large  tree,  and  being  exposed  to  the  wind  and  to 
the  action  of  the  sun,  seasons  more  rapidly  and  more  completely  than  a  tree 
that  has  been  felled  green.  Girdling  is  an  old  custom  in  Burma  and  Travan- 
core,  and  it  was  formerly  practised  further  north  in  some  of  the  forests  below 
Ghat  on  the  western  coast.  Timber  seasoned  in  this  manner  is  generally  drier, 
and  lighter  than  timber  felled  green.  Girdling  is  not  now  practised  in  the 
Anamallay,  Wynaad,  Mysore,  and  Canara  forests,  whence  most  of  the  Teak 
commonly  known  as  Malabar  Teak  is  obtained ;  and  this  circumstance  may 
account  for  the  greater  weight  of  Teak  from  the  western  coast  as  compared 
with  Burma  Teak.  It  may  here  be  mentioned  that  most  trees  with  a  distinctly 
marked  heartwood  may  be  killed  by  girdling,  but  that  the  effect  is  very  slow 
upon  trees  which  have  no  distinct  heartwood,  such  as  the  species  of  Nauclea, 
Jlymenodictyum,  Ficns,  &c. 

One  of  the  most  valuable  qualities  of  Teak  timber  is,  that  once  seasoned 
it  does  not  split,  crack,  shrink,  warp,  or  alter  its  shape.  In  this  respect  it  is 
far  superior  to  Sal,  works  easily  and  takes  a  fine  polish,  the  wood  of  stems 
which  have  grown  up  isolated  with  strong  and  numerous  side  branches  being 
often  beautifully  mottled.  But  its  principal  value  is  its  great  durability,  which 
is  greater  than  that  of  most  Indian  woods.  In  contact  with  iron,  neither  the 
iron  nor  the  Teak  suffers,  and  in  this  respect  it  is  far  superior  to  Oak.  White 
ants  eat  the  sapwood,  but  rarely  attack  the  heartwood  of  Teak.  It  does  not, 
however,  resist  the  attacks  of  the  Teredo  navalis,  The  great  durability  of  Teak 
is,  probably  with  justice,  ascribed  to  the  circumstance  that  the  wood  contains 
an  aromatic  oil,  wnich  gives  it  a  peculiarly  pleasant  smell  and  an  oily  surface 
when  fresh  cut.  In  Burma  this  ou  is  manufactured  on  a  small  scale,  to  be  used 
medicinally,  by  filling  an  earthen  pot,  which  is  placed  inverted  upon  another, 
with  chips  of  wood,  and  putting  fire  round  it,  upon  which  an  oily  substance 
trickles  down  into  the  lower  vessel.  Shipbuilders  in  English  dockyards  are  of 
opinion  that  the  Teak  which  was  brought  to  England  in  former  years  was  more 
oily  than  that  now  imported,  and  that  pieces  of  Teak  taken  out  from  old 
ships  are  more  oily  when  cut  than  the  Teak  which  is  imported  at  the  pre- 
sent time.  As  nearly  all  the  Teak  now  comes  from  Rangoon  and  Moulmein, 
and  as  a  considerable  proportion  of  the  Teak  imported  in  former  years  came 
from  the  western  coast  of  India,  it  is  not  improbable  that  the  circumstance 
mentioned  above  has  something  to  do  with  this  difference — viz.,  that  the  Burma 
Teak  is  killed  by  girdling,  whereas  the  Teak  imported  formerly  from  Malabar 
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had  for  the  most  part  been  felled  green.  This  supposition  is  confirmed  by  the 
circumstance  that  a  considerable  portion  of  the  timber  formerly  exported  from 
Rangoon  consisted  of  large  planks  (Shinbyin)  not  sawn,  but  split  from  green 
trees.  It  has  even  been  asserted  that  the  Teak  trees  in  Burma  are  tapped  for 
oil,  but  this  is  not  the  case  ;  and  the  idea  probably  originated  in  the  circum- 
stance that  wood-oil  is  largely  obtained  in  Burma  by  the  tapping  of  several 
species  of  Dipterocarpus.  It  will,  however,  require  direct  experiments  to 
establish  the  fact  that  the  wood  of  girdled  trees  contains  less  oil  than  the 
wood  of  trees  felled  green. 

The  great  drawback  of  Teak  is,  that  the  centre  of  the  heart  is  rarely  sound, 
but  that  a  more  or  less  irregular  hollow,  often  surrounded  by  unsound  wood, 
runs  along  the  axis  of  the  tree.  This  peculiarity  Teak  has  in  common  with 
other  Indian  woods,  but  perhaps  to  a  somewhat  greater  extent  The  mischief 
is  probably  mainly  caused  by  the  annual  fires,  which  scorch  and  often  burn  the 
bark  of  young  trees,  for  it  is  well  known  that  all  such  external  injuries  are 
apt  to  induce  decay  in  the  heart  of  the  tree.  An  additional  cause  in  the  case 
of  Teak  may  be  the  large  mass  of  pith  in  the  centre  of  young  stems,  and 
particularly  in  coppice-shoots,  which,  as  explained  above,  are  the  beginning  of 
most  Teak  trees  in  the  natural  forests  of  India.  This  supposition,  however, 
requires  confirmation  by  further  researches  ;  at  present  it  is  nothing  but  a  sur- 
mise which  appears  to  have  some  probability.  So  much  appears  certain,  that  a 
very  rapid  growth  of  the  tree  during  its  first  few  years  in  Teak  plantations  is 
no  matter  for  congratulation,  for  in  such  luxuriant  shoots  the  pith  is  often  jt  in. 
square  or  more,  and  it  is  often  inhabited  by  insects,  which  bore  through  from 
the  outside,  admitting  air  and  foreign  substances,  and  thus  facilitate  decay. 
The  comparative  value  of  rapidly  and  slow  crown  Teak  has  not  yet  been  deter- 
mined in  a  satisfactory  manner.  It  is  well  known  that  the  rapidly-grown  Oak 
produced  on  alluvial  soil  in  South  and  Central  Europe  is  for  many  purposes 
considered  equal,  if  not  superior,  in  value  to  the  slow-grown  timber  of  Northern 
France  and  Germany,  or  of  England.  It  seems,  however,  to  be  a  fact,  estab- 
lished by  experience  at  the  Bombay  dockyard,  that  the  fast-grown  saplings  of 
the  Malabar  plantations  are  less  valuable  for  oars  than  the  slow-grown  poles 
produced  in  the  coppice-woods  of  Severndroog  and  Colaba. 

The  various  uses  of  Teak  are  well  known.  In  India,  Teak  is  prized  for 
construction  and  shipbuilding  beyond  any  other  timber,  though  for  certain 
purposes  other  woods  are  preferred.  In  Europe  it  is  used  for  railway-car- 
riages, for  the  decks  of  ship,  and  the  backing  of  ironclads  ;  and  the  demand  for 
this  excellent  timber  has  in  no  way  been  diminished  by  the  circumstance  that 
iron  has  superseded  timber  for  the  building  of  ships  generally.  Rangoon  and 
Moulmein  are  at  present  the  principal  places  whence  Teak  is  exported,  and  the 
following  statement  shows  the  quantities  of  Teak  timber,  in  loads  or  tons  of  50 
cub.  ft,  brought  to  those  two  ports  from  the  interior  during  the  last  five  years 
for  which  data  are  available : — 

From  British  Forests.  Foreign.  Total. 

Tods.  Tons.  Tons. 

1867-68 88,104.  88,0ia  121,122. 

1868-60, 62,268.  76,908.  129,161. 

1869-70, 89,843.  62,157.  92,000. 

1870-71, 67,086.  82,484.  139,570. 

1871-72, 52,125.  98,409.  160,684. 

The  leaves  of  Teak  are  used  as  plates,  to  wrap  up  parcels,  and  for  thatching ; 
they  contain  a  red  dye.  The  wood  rubbed  with  water  on  a  stone  to  the  consist- 
ence of  a  thin  paste,  allays  the  pain  and  inflammation  caused  by  handling  the 
black  varnish  (ThU-si)  of  Mdanorhoea  usUaturima.  Flowers  and  the  young 
fruit  are  believed  to  be  diuretic  (Pharm.  Ind.  164). 
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2.  CLEBODENDBON,  Linn. 

Shrubs  or  small  trees,  rarely  herbs.  Leaves  simple,  opposite  or  in 
whorls.  Calyx  5  -  toothed  or  5  -  lobed,  enlarged,  often  enclosing  the 
fruit  Corolla-tube  slender,  limb  spreading,  lobes  5,  equal  Stamens  4, 
exserted,  often  very  long.  Ovary  4-celled,  1  ovule  in  each  cell;  style 
filiform,  with  2  short  acute  stigmatic  lobes.  Fruit  a  more  or  less  succu- 
lent or  almost  dry  drupe,  the  endocarp  or  the  entire  fruit  separating  into 
four  1 -celled,  or  two  2-celled  pyrenes.    Albumen  none,  radicle  inferior. 

Leaves  broad,  the  length  not  twice  their  breadth,  petioles  more 
than  quarter  the  length  of  blade. 
Calyx  cleft  half-way ;  Suit  dry ;  leaves  small,  rhomboid      .     1.  C.  phlomoldes. 
Calyx  cleft  nearly  to  the  base ;  fruit  fleshy ;  leaves  large, 

cordate 2.  C.  infortunatum. 

Leaves  ovate  or  oblong,  petioles  short ;  calyx  truncate  or  with 
short  teeth. 
Corolla  white,  tube  1  in.  long,  many  times  longer  than  calyx    3.  C  incrme. 
Corolla  blue,  tube  short,  not  more  tnan  twice  the  length  of 

calyx 4.  C.  serratum. 

Leaves  linear-lanceolate,  subsessile ;  calyx  cleft  half-way,  cor- 
olla-tube 2-3  in.  long 5.  C.  Siphonanthus. 

1.  0.  phlomoldes,  Linn. ;  Wight  Ic.  t.  1473 ;  Eoxb.  EL  Ind.  iii.  57. 
— Vern.  Urni,  North  India ;  Irun,  arni,  Guzerat. 

A  tall  pubescent  shrub,  branches  cinereous.  Leaves  rhomboid,  1-2  in. 
long,  petiole  1  in.  Flowers  white,  fragrant,  on  slender  pedicels,  as  long 
as  calyx,  in  a  terminal  leafy  rounded  panicle,  composed  of  axillary  3-9- 
flowered  cymes.  Calyx  campanulate,  cleft  half-way  down.  Corolla-tube  1 
in.  long.     Fruit  black,  nearly  dry,  with  4  kernels. 

Common  in  many  parts  of  India,  principally  in  the  drier  regions.  Panjab, 
Sindh,  Mairwara,  the  Dekkan,  Behar,  Bengal.  Oudh  and  the  Central  Provinces. 
Ceylon.    FL  nearly  throughout  the  year. 

2.  0.  infortunatum,  linn.;  Wight  Ic.  t.  1471.  —  Syn.  Volkam&iia 
infvrtwmtOi  Eoxb.  FL  Ind.  iii.  59.     Vern.  Bhdnt,  bhat 

A  small  shrub,  branches  and  under  side  of  leaves  soffc-tomentose. 
Leaves  cordate  or  ovate-cordate,  entire  or  dentate,  6-9  in.  long,  petiole 
1-3  in.  Flowers  white,  tinged  with  red,  on  short  pedicels,  in  terminal 
rounded  trichotomous  panicles,  bracts  minute.  Calyx  cup-shaped,  cleft 
to  near  the  base,  lobes  lanceolate.  Corolla-tube  £  in.  long.  Berry  fleshy, 
slightly  4-lobed,  subglobose,  somewhat  depressed,  A  in.  diam.,  black, 
shining  when  ripe,  and  enclosed  in  the  enlarged,  red  leathery  calyx. 

Common  as  underwood  in  forests,  and  under  the  shade  of  isolated  large  trees 
throughout  South  and  Central  .India,  Bengal,  and  Burma.  Oudh  forests,  very 
abundant  in  the  Sal  forests  of  Kheree,  where  it  attains  12  ft  Sal  forests  of 
Eamaon  and  Garhwal.    FL  Dec-ApriL 

3.  0.  inerme,  Gartn.  de  Fruct.  et  Sem.  i.  t.  57  ;  Roxb.  FL  Ind.  iii.  58 ; 
DC.  Prodr.  xi.  660. 

A  large,  often  scandent,  glabrous  shrub.     Leaves  opposite  ovate  or 
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elliptic,  entire,  acuminate,  subcoriaceous,  shining ;  blade  2-3  in.,  petiole 
£  in.  long.  Flowers  white,  in  axillary,  pedunculate,  3-9-flowered  cymes- 
Calyx  campanulate,  nearly  truncate,  with  5  short  acute  teeth.  Corolla- 
tube  1  in.  long.  Fruit  dry,  pear-shaped,  1  in.  long,  separating  when  ripe 
into  four  1 -seeded  segments. 

Common  along  the  sea-coast  of  Bengal  and  the  peninsula,  probably  also  in 
Sindh.  A  widely-spread  sea-coast  plant.  Ind.  Archip.,  Australia,  China.  FL 
nearly  throughout  the  year.    Often  planted  as  a  hedge  in  gardens.1 

4.  0.  serratum,  Spreng. ;  Wight  Ic.  t.  1472. — Syn.  C.  ternifolium, 
D.  Don.  Volkameria  serrata,  linn. ;  Roxb.  EL  Ind.  iiL  62.  V.  farinosa, 
Eoxb.  ibid.  64.     Vern.  Barangi. 

A  large  shrub,  youngest  shoots  and  inflorescence  pubescent  Leaves 
glabrous,  opposite,  or  in  whorls  of  three,  oblong,  elliptic-oblong,  oblanceo- 
late,  serrate,  shortly  petiolate,  4-8  in.  long.  Flowers  blue,  in  a  terminal 
thyrsus,  cylindrical  in  flower,  ^pyramidal  in  fruit,  composed  of  short  lateral 
trichotomou8  cymes.  Bracts  ovate,  bractlets  lanceolate.  Calyx  campanu- 
late, truncate  or  with  5  short  teeth.  Corolla-tube  short,  not  more  than 
twice  the  length  of  calyx,  mouth  oblique.  Berry  succulent,  \  in.  across, 
shining  black  when  ripe,  lobed,  with  1-4  lobes. 

Himalaya  from  the  Sutlej  to  Assam  ascending  to  6000  ft.  Easia  hills, 
Nilgiris  and  Western  Ghats.    FL  May- Aug. 

5.  0.  Siphonanthus,  R.  Brown ;  Wight  111.  t.  173.— Syn.  Siphonan- 
thus  indica,  Linn. ;  Roxb.  FL  Ind.  iii.  67.     Vern.  Barangi. 

A  large  glabrous  shrub,  branches  herbaceous,  hollow,  channelled.  Leaves 
in  whorls  of  3-5,  linear-lanceolate,  subsessile,  pale  beneath,  6-9  in.  long. 
Flowers  white  when  first  opening,  gradually  changing  into  cream  colour, 
in  a  large  terminal  loose  thyrsus,  composed  of  pedunculate  cymes  in  the 
axils  of  leaves.  Calyx  campanulate,  cleft  half-way  into  5  ovate  segments. 
Corolla-tube  slender,  2-3  in.  long,  curved.  Berries  1-4,  ovoid,  dark  blue, 
joined  at  the  base,  and  supported  by  the  enlarged,  spreading  red  calyx. 

Cultivated  in  gardens  throughout  India.  Wild  in  Kamaon,  Bengal,  Burma, 
and  the  Dekkan.  FL  hot  season  and  autumn.  Root  and  leaves  used  in  native 
medicine. 

3.  QMELIKA,  Linn. 

Trees  or  shrubs  with  undivided  leaves.  Calyx  4-  or  5-toothed.  Cor- 
olla-tube short,  widening  gradually  into  a  wide  open  mouth,  limb  oblique, 
with  4  or  5  spreading  unequal  lobes.  Ovary  4-celled,  1  ovule  in  each 
cell ;  style  filiform,  unequally  2-lobed.  Fruit  a  succulent  drupe,  with  a 
hard  1 -4-celled  kernel.     Seeds  solitary  in  each  cell,  exalbuminous. 

An  unarmed  tree,  with  cordate  leaves      .        .        .        .    1.  O.  arborea. 
A  spinescent  shrub,  with  orate  leaves  .     2.  Q.  asiatiea, 

1.  O.  arborea,  Roxb.  Cor.  PL  t  246 ;  FL  Ind.  iii  84 ;  Wight  Ic  t 
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1470 ;  Bedd.  FL  Sylv.  t   253. — Vern.  Oumhdr,  khammara,  kambhar, 
kumdr,  gambari.    In  Western  and  Central  India  :  Sevxin,  shewan. 

A  middle-sized  or  large  tree,  pubescent.  Leaves  tawny  tomentose 
underneath  while  young,  cordate  or  broad -ovate,  acuminate,  with  a 
rounded  or  cordate  base,  blade  4-8  in.  long,  3-6  in.  broad,  petiole  more 
than  half  the  length  of  leaf.  Flowers  pentamerous,  yellow,  tinged  with 
brown,  in  terminal  and  axillary  racemiform  panicles  composed  of  lateral 
cymes ;  inflorescence,  calyx  and  corolla  clothed  with  dense  soft  tawny 
tomentum.  Corolla  5-lobed,  2-lipped.  Drupe  ovoid,  smooth,  yellow 
when  ripe,  1  in.  long. 

A  widely-spread  tree  through  the  greater  part  of  India,  Burma,  and  Ceylon. 
In  the  sub-Himalayan  tract  it  extends  to  the  Chenab,  ascending  to  3000  ft  and 
even  higher,  but  is  scarce  in  the  Panjab.  Grows  on  the  dry  mils  of  the  Ara- 
valli  range  near  Ajmir.  Not  gregarious,  and  nowhere  abundant.  The  leaves 
are  shed  Feb.- April,  the  new  foliage  appears  April-May.  FL  generally  before 
the  leaves,  Feb. -April.  Fruit  ripens  May- June.  Readily  raised  from  seed, 
growth  rapid,  3  lines  per  in. 

Attains  60  ft  and  6  ft  girth  in  Oudh  and  Central  India,  but  grows  to  be  a 
much  larger  tree  in  Bengal  and  Burma.  Stem  erect,  attaining  30  ft.  to  the  first 
branch,  not  very  regularly  shaped.  Bark  grey,  or  greyish  brown,  smooth,  or 
scurfy,  at  last  exfoliating  in  broad,  irregular,  thick,  scurfy  flakes,  leaving  exposed 
the  fresh,  light-coloured,  smooth  surface.  Branchlets  ash-coloured,  smooth, 
with  white  specks.  Wood  whitish  or  pale-yellow,  strong  and  close-grained,  but 
not  heavy.  30-40  lb.  per  cub.  ft  Does  not  crack,  warp,  or  shrink  in  seasoning, 
is  easily  worked,  takes  paint  and  varnish  readily.  Lasts  well  under  water,  also 
in  tidal  streams,  better  than  Teak  (Roxb.)  Highly  esteemed  for  planking,  fur- 
niture, the  panels  of  doors,  carriages  and  nalankms,  well  -  work,  for  decks  of 
boats,  for  toys,  lacquered  boxes,  and  all  kinds  of  ornamental  work.  The  fruit  is 
eaten  by  the  Gonds  of  the  Satpura,  who  protect  this  tree  near  villages  ;  deer 
feed  on  it.    Fruit,  root,  and  bark  are  used  in  native  medicine. 

2.  O.  asiatica,  Linn. ;  Roxb.  L  c.  87 ;  Wight  HL  t.  174. 

A  large  branching  shrub,  with  spinescent  branchlets.  Leaves  ovate, 
pubescent  when  young,  glabrous  afterwards.  Flowers  yellow,  tetramer- 
ous,  in  racemiform  panicles  at  the  ends  of  branches.  Calyx  and  corolla 
strigose  with  adpressed  hairs.  Corolla  curved,  infundibuliform,  1£  in. 
long.     Drupe  obovate,  \  in.  long. 

South  India,  Ceylon,  and  Indian  Archipelago.  Probably  in  the  Central  Pro- 
vinces.   FL  nearly  throughout  the  year.    An  excellent  hedge-plant 

4.  PREMNA,  Linn. 

Shrubs  or  trees  with  opposite,  undivided  leaves.  Flowers  in  a  bracte- 
ate  terminal  trichotomous  panicle  or  thyrsus.  Calyx  persistent,  truncate, 
or  with  2-5  short  obtuse  teeth,  sometimes  2-lipped.  Corolla  tubular, 
short,  limb  cleft  into  5  or  more,  commonly  4,  lobes,  either  nearly  equal, 
or  2-lipped,  upper  lip  consisting  of  1  (the  largest  and  outer)  lobe,  some- 
times emarginate  or  nearly  bifid,  lower  lip  3-lobed.  Stamens  4,  didyna- 
mous  or  nearly  equal ;  anthers  rounded,  inserted  on  the  back,  the  cells 
diverging  at  the  base.     Ovary  4-celled,  1  ovule  in  each  cell ;  style  fili- 
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form,  stigma  bifid,  sometimes  nearly  entire.  Fruit  a  fleshy  drupe  with 
a  hard,  rugose  or  tuberculate  2-4-celled  kernel  Albumen  none ;  radicle 
inferior.  The  leaves  and  twigs  of  most  species  have  an  unpleasant  smell 
when  bruised. 

Trees  or  shrubs,  pubescent  or  glabrate ;  stigma  bifid,  corolla 
4-lobed. 
Flowers  in  trichotomous  corymbose  panicles. 
Leaves  ovate  or  obovate,  acute  or  short-acuminate  ;  main 

lateral  nerves  2-4  pair 1.  P.  integrifoUa. 

Leaves  ovate  or  ovate-oblong,  long-acuminate  ;  main  lat- 
eral nerves  4-6  pair 2.  P.  mucronata. 

Flowers  in  a  terminal,  cylindrical  thyrsus   .        .        .  3.  P.  interrupta. 

A  tree,  densely  stellate-tomentose ;  stigma  indistinctly  bifid, 
corolla  5-lobed  ;  calyx  in  fruit  cup-shaped  enclosing  the 

base  of  drupe 4.  P.  tomeniota. 

A  climber ;  leaves  glabrous,  shining 6.  P.  scandens. 

An  herbaceous  undershrub 6.  P.  herbacea. 

1.  P.  integrifolia,  linn. ;  Wight  Ic.  t.  1469.— Syn.  P.  serratifolia^ 
Linn. ;  Koxb.  EL  Ind.  iiL  77  ;  P.  spinosa,  Koxb.  ib.  Vern.  Bakarclia, 
Garhwal;  Ganniari,  Oudh. 

A  large  shrub  or  middle-sized  tree;  stem  and  older  branches  often 
armed  with  strong  opposite  spines,  branchlets  unarmed.  Leaves  pubes- 
cent when  young,  ovate  or  obovate,  entire  or  dentate,  blade  2-3  in., 
petiole  |  - 1  in.  long ;  main  lateral  nerves  2-4  pair.  Flowers  greenish 
white,  somewhat  viscid,  exhaling  an  unpleasant  smell,  in  terminal  corym- 
bose panicles.  Calyx  2-lipped  or  irregularly  5- toothed.  Corolla  twice 
the  length  of  calyx,  the  outer  lobe  much  larger  than  the  others.  Drupe 
black,  globose,  £  in.  diam. 

South  India,  Ceylon,  Bengal  (Oudh  forests,  Garhwal,  R.  Thompson  and  J. 
L.  Stewart.  I  have  not  seen  specimens).  Indian  Archipelago,  China,  and 
North  Australia.  The  leaves  are  shed  in  Feb.,  and  are  renewed  between  Feb, 
and  April,  earlier  in  moist  places,  later  on  poor  dry  ground.  The  flowers 
-     -    •  .,  ..    ^Jderf  "■■  '     ~~  ~      — 


•  soon  after  the  leaves  ;  they  resemble  Elder  flowers.  Attains  30  ft  with 
stiiF  branches.  Stem  5  ft  girth,  with  spines  and  excrescences.  Often  a  shrub 
only.  Bark  cinereous.  Branchlets  foetid  when  bruised.  Wood  white,  moder- 
ately close-grained,  no  heartwood.  The  fresh-felled  wood  frequently  exudes  a 
green-coloured  sap. 

Closely  allied,  and  perhaps  not  specifically  distinct,  is  P.  brtifolia,  Boxb.  Fl. 
Ind.  iii.  76 ;  Wight  Ic.  t.  869,  from  South  India,  said  to  have  been  found  in 
Kamaon. 

2.  P.  mucronata,  Eoxb.  FL  Ind.  iii  80.— Vern.  Banhhar,  gvrn,  Pb. ; 
Bakar,  bakercha,  basota  (bds,  smell),  agniun  (dgy  fire),  tumari,  jhatda, 
N.W.P. 

A  small  tree,  extremities  and  under  side  of  leaves  pubescent  or  soft 
tomentose.  Leaves  ovate  or  ovate-oblong,  long-acuminate,  base  rounded 
or  cordate,  entire  or  irregularly  dentate;  main  lateral  nerves  4-6,  on 
either  side  of  midrib;  blade  3-6,  petiole  1  in.  long.  Flowers  in  ter- 
minal corymbose  trichotomous  panicles.  Calyx  with  4  or  5  rounded, 
nearly  equal  teeth.    Corolla-lobes  equal  or  bilabiate,  upper  lip  retuse  or 
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emarginate,  lower  lip  of  3  equal  lobes,  throat  closed  with  white  hairs. 
Drape  globose,  £  in.  diam. 

Sab-Himalayan  tract  and  outer  ranges,  extending  north-west  as  far  as  the 
Chenab,  and  ascending  to  3500  ft  Oudh  forests,  Sikkim,  Bhutan,  Silhet.  The 
leaves  are  shed  Jan.,  Feb.  FL  April-June.  Attains  25  ft,  trunk  short,  erect, 
3  ft.  girth,  branches  divergent,  twigs  pubescent.  Bark  light-  dark-  or  reddish- 
grey,  even,  with  longitudinal  wrinkles.  Wood  hard,  a  good  fuel,  used  for  light- 
ing fires  by  friction. 

Closely  allied,  and  perhaps  not  specifically  distinct,  is  P.  barbata,  Wall. — 
Vern.  GanhUa,  Pb. ;  Lammar,  N.  W.P.  Outer  Himalaya  from  the  Jhelam  to 
Assam,  ascending  to  5500  ft.,  said  to  differ  by  a  4-cleft  calyx  and  a  less  conspi- 
cuous beard  in  the  throat  of  the  corolla.  A  moderate-sized  tree,  bark  cinereous. 
FL  April-June.    The  twigs  have  a  strong  unpleasant  amelL 

P.  glaberrima,  Wight  Ic  t  1484,  from  South  India,  and  P.  micrantha, 
Schauer,  DC.  Prodr.  xi.  635,  are  also  closely  allied  to  P.  mucronato.  P.  cordt- 
foltay  Roxb.  FL  Ind.  iii  78  ;  Wight  Ic.  t  1483,  a  shrub  from  South  and  West- 
ern India,  resembles  it  in  the  shape  of  the  leaves,  but  differs  by  a  truncate  or 
bilabiate  calyx. 

3.  P.  interrupts,  Wall. ;  DC.  Prodr.  xi.  633. 

A  small  tree,  inflorescence  and  under  side  of  leaves  pubescent  Leaves 
oblanceolate  or  obovate,  4-8  in.  long,  narrowed  into  a  short  petiole,  acu- 
minate, entire,  or  indistinctly  dentate.  Flowers  greenish,  sessile,  in  com- 
pact sessile  or  shortly  pedunculate  cymose  clusters  supported  by  folia- 
ceous  lanceolate  bracts,  and  forming  a  cylindrical,  terminal  thyrsus,  often 
interrupted  at  the  base.  Calyx  bifid.  Corolla-lobes  4,  nearly  equaL  An- 
thers and  style  exserted.    Drupe  globose,  £-£  in.  diam. 

Kamaon,  6000-7000  ft  NepaL  Sikkim,  6000-8000  ft  FL  May-Aug.  A 
purple  gum  exudes  from  wounds  in  the  bark.    Wood  43  lb.  per  cub.  ft., 

P  racemosoy  Wall.;  DC.  Prodr.  xL  633,  Kaeia,  Sikkim,  Nepal,  is  closely 
allied  to  this  species. 

4.  P.  tomentoea,  Willd. ;  Roxb.  FL  Ind.  iii.  76 ;  Bedd.  FL  Sylv.  t 
251. 

A  moderate-sized  tree;  branchlets,  leaves,  and  inflorescence  densely 
clothed  with  soft  tawny  tomentum  of  stellate  hairs.  Leaves  triangular- 
ovate,  acuminate,  entire,  4-6  in.  long,  3-4  in.  broad,  on  petiole  1  in.  long, 
Flowers  pale  greenish-white,  shortly  pedicellate,  in  loose  terminal,  rounded  - 
trichotomous  panicles.  Calyx  truncate  or  indistinctly  bilabiate  at  the 
time  of  flowering,  clothed  with  stellate  hairs.  Corolla  5-lobed,  the  lobes 
nearly  equaL  Style  exserted,  minutely,  and  indistinctly  bifid.  Ovary 
densely  tomentose.  Drupe  ribbed,  indistinctly  lobed,  globose,  4-J  in. 
diam.,  the  lower  half  enclosed  in  the  somewhat  enlarged,  cup-shaped, 
membranous  calyx. 

South  India,  Java,  Ceylon,  and  probably  in  the  Godavery  forest  of  the  Cen- 
tral Provinces.    Wood  yellow,  hard,  close-grained,  takes  a  beautiful  polish. 

5.  P.  scandens,  Roxb.  FL  Ind.  iii  82  ;  Dalz.  Bomb.  FL  199,  is  a  large  climb- 
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ing  shrub  in  Eastern  Bengal  and  Western  India,  with  glabrous,  shining,  ovate, 
long-  acuminate  leaves,  and  greenish -white  flowers  in  a  terminal  corymbose 
panicle.  6.  P.  herbacea,  Roxb.  1.  c.  80,  is  a  small  undershrub,  common  in  the 
grass  lands  of  the  sub-Himalayan  tract,  from  Garhwal  to  Assam,  Oudh  forests, 
Tirhoot.  A  woody  perennial  root  produces  annually,  after  the  jungle-fires,  a 
cluster  of  sessile,  cuneate  or  obovate,  pubescent  leaves,  edge  with  large  triangu- 
lar serratures,  and  a  terminal,  pedunculate,  corymbose  cyme,  shorter  than  the 
leaves,  with  pale-yellow  flowers,  which  open  Feb.-ApriL 

5.  CAXLICABPA,  Linn. 

Shrubs,  generally  clothed  with  soft  stellate  tomentum.  Leaves  oppo- 
site, simple.  Flowers  in  axillary  dichotomous  cymes,  with  divaricate 
branches  and  small  tomentose  bracts.  Calyx  truncate,  4-  rarely  5-den- 
tate.  Corolla-tube  short,  limb  spreading,  lobes  4,  rarely  5,  nearly  equaL 
Stamens  as  many  as  corolla-lobes,  exserted.  Ovary  4-celled,  1  ovule  in 
each  cell ;  style  filiform,  dilated  and  truncate,  or  shortly  2-lobed.  Fruit 
a  small  succulent  drupe,  the  endocarp  of  4  distinct  1 -seeded  pyrenes. 

Clothed  with  dense  woolly  tomentum ;  leaves  crenate      .      l.C.  macrophylla. 
Hoary  with  short  stellate  hairs  ;  leaves  entire  .        .  2.  C.  arborea. 

1.  0.  macrophylla,  Vahl ;  DC.  Prodr.  xi  644 ;  Roxb.  EL  Ind.  i.  393.— 
Syn.  C.  incana,  Roxb.  1.  c.  Vern.  Pattharman,  b&pattra,  baunu,  Jhelam  ; 
Sumali,  Chenab ;  Denthar,  drus89  Ravi ;  Day  a,  Kamaon ;  Mathara,  mat- 
tranja,  Beng. 

A  tall  shrub,  branches,  petioles,  and  peduncles  thickly  clothed  with 
tawny  or  grey  woolly  tomentum.  Leaves  lanceolate  or  oblong-lanceolate, 
rarely  ovate-lanceolate,  acuminate,  crenate,  6-10  in.  long,  petiole  £  in., 
wrinkled,  soft  pubescent  above,  floccose- woolly  or  cottony  underneath ; 
main  lateral  nerves  12-15  pair.  Cymes  much  branched,  with  numerous, 
distinct,  small  rose-coloured  flowers,  common  peduncle  as  long  as  petiole. 
Corolla-tube  barely  twice  the  length  of  calyx.     Stamens  much,  exserted. 

Bengal,  Qorakhpur,  Oudh,  Rohilkhand,  extending  as  far  west  as  Hazara  in 
the  sub-Himalayan  tract  Ascends  to  6000  ft.  Burma.  China.  FL  May-Jan. 
In  Hazara  the  heated  leaves  are  applied  to  rheumatic  joints. 

C.  tomeniosdy  Willd.— Syn.  Boxburghii,  Schauer ;  DC.  Prodr.  xL  640 ;  China, 
differs  by  long  hairs  intermixed  with  the  tawny  tomentum  ;  the  flowers  are  in 
compact  globose  hirsute  heads  on  the  ramifications  of  the  cymes.  Has  not  yet 
been  found  in  Northern  India. 

C.  lanata,  Linn.  Mant.  Plant.  331 ;  Vahl  Symbol©  Bot  iii  13  — Syn.  C 
Wallichiana,  Walpers ;  DC.  Prodr.  xi  641  ;  Wight  Ic.  1 1480,  of  Ceylon,  South 
and  Western  India,  white  woolly  tomentose,  has  ovate,  acuminate  leaves,  matted 
underneath  with  dense  white  tomentum,  6-12  in.  long,  entire  or  slightly  crenate, 
petiole  1-2J  in.  long  ;  flowers  pink  or  pale  lilac,  peduncle  shorter  than  petiole, 
corolla  more  than  twice  the  length  of  calyx.  Will  probably  be  found  in  the 
Centr.  Prov. 

2.  0.  arborea,  Roxb.  FL  Ind.  I  390 ;  DC.  Prodr.  xL  641.— Syn.  C. 
lanata,  Hook,  in  Hb.  Kew.     Vern.  Qlviwala,  dera,  Kamaon. 

A  tree ;  branches,  petioles,  peduncles,  and  under  side  of  leaves  hoary 
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with  short  soft  stellate  hairs.  Leaves  ovate  or  ovate-lanceolate,  acu- 
minate, entire,  glabrous  above,  blade  6-12,  petiole  1-2  in.  long;  main 
lateral  nerves  8-12  pair.  Flowers  lilac  or  light  purple,  with  an  unplea- 
sant smell ;  cymes  large,  spreading,  twice  the  length  of  petiole,  common 
peduncle  as  long  as  petiole  or  longer. 

Burma  (common  on  deserted  toungyas  on  the  hills  between  Sitang  and  Sal- 
ween).  Hills  of  eastern  Bengal,  Nepal.  Baraitch  forests  of  Oudh.  Eamaon, 
ascending  to  4000  ft  A  small  tree  in  Oudh,  25  ft.  high,  stem  18  in.  girth.  FL 
May,  June.  Bark  soft,  grey.  Wood  whitish,  hard,  close-grained,  polishes  beau- 
tifully. 

C.  longifclia,  Lam. — Syn.  C.  lanceolaria,  Roxb.  L  c  395  ;  East  Bengal,  Burma, 
Indian  Archipelago,  Queensland  ;  pubescent,  often  glabrate,  has  serrate,  lanceo- 
late, membranous  leaves,  flowers  in  loose  cymes  with  slender  branches.  Will 
probably  be  found  in  the  Gorakhpur  forests. 

6.  LANTANA,  Linn. 

1.  L.  alba,  Miller.— Syn.  L.  indica,  Roxb.  FL  Ind.  iii.  89 ;  Wight  Ic. 
t.  1464.  L.  collina,  Dene,  in  Jacq.  Voy.  Bot.  t.  141.  L.  dubia,  Royle 
ELt  73. 

A  shrub;  branches  4-sided,  hoary  or  pubescent  Leaves  opposite, 
ovate,  crenate,  pubescent  or  hirsute,  blade  1-3  in.,  petiole  \  in.  long. 
Flowers  white  light  purple  or  yellow,  scentless,  in  pedunculate  axillary 
bracteate  heads  or  short  spikes,  peduncles  as  long  as  leaf,  bracts  ovate, 
hirsute  or  villous.  Calyx  minute.  Corolla-tube  curved,  \  in.  long,  limb 
oblique,  spreading  horizontally,  divided  into  4  unequal  lobes.  Drupe 
smooth,  globose,  dark  violet,  as  large  as  a  pea,  enclosed  by  the  enlarged 
but  thin  transparent  calyx  ;  nut  2-celled. 

Plains  of  North  India.  Sub-Himalayan  tract,  ascending  to  3000  ft  Sindh, 
Dekkan,  Nilgiris,  Ceylon.    FL  April-June. 

7.  VITBX,  Linn. 

Trees  or  shrubs.  Leaves  opposite,  digitate,  usually  of  3  or  5  leaflets. 
Calyx  5-toothed  or  -lobed.  Corolla-tube  short,  limb  spreading,  5-lobed, 
lowest  lobe  larger  than  the  others.  Stamens  4,  in  pairs,  ascending  and 
exserted.  Ovary  2-  or  4-celled,  1  ovule  in  each  cell ;  style  filiform,  shortly 
and  acutely  2-lobed.  Fruit  a  succulent  drupe,  putamen  separating  into 
4  hard  1 -seeded  pyrenes. 

1.  V.  Negundo,  Linn. ;  Wight  Ic  t  519 ;  Roxb.  FL  Ind.  iii  70.— 
Syn.  V.  tricolor,  Willd.  V.  incisa,  Lam.  Vern.  Manoan,  mordun, 
mdura,  mora,  wana,  banna,  bana,  torbana,  biuna,  Pb. ;  Shxcari,  shiwdri, 
shawali,  mewri,  N.W.P. ;  Nirgunda,  Bombay. 

A  small  tree  or  large  shrub ;  branchlets,  under  side  of  leaves  or  inflor- 
escence hoary  with  short  grey  pubescence.  Leaflets  3  or  5,  lanceolate, 
shortly  petiolate,  entire  toothed  or  pinnatifid,  the  central  one  3-4  in. 
long,   the  lateral  ones  usually  smaller;  common  petiole   1    in.  long. 

2a 
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Flowers  small,  bluish  purple,  in  opposite  lateral  cymes,  forming  an  elon- 
gated terminal  thyrsus,  often  compound  at  the  base.  Calyx-teeth  trian- 
gular.    Corolla  £-£  in.  long. 

Common  nearly  everywhere  in  the  plains  and  lower  hills  of  India,  westward 
to  Peshawar  and  Sindh.  Ascends  to  6000  ft.  in  the  North-West  Himalaya. 
China.    Fl.  March-May.    The  branches  are  used  for  wattle-work. 

V.  trifolia,  Linn. ;  Roxb.  h  c.  69,  is  very  closely  allied,  but  is  supposed  to 
differ  by  shorter  calyx-teeth,  leaves  often  unifoliate,  white-mealy  beneath,  leaf- 
lets short  -  petiolate,  generally  sessile,  always  entire.  Bengal,  South  India, 
Burma,  Indian  Archipelago,  Australia. 

V.  Agnus-castus,  Linn.,  of  South  Europe  and  Western  Asia,  to  Afghanistan, 
has  flowers  nearly  $  in.  long. 

V.  altimma,  Linn. ;  Roxb.  L  c.  71  ;  Wight  let.  1466 ;  Bedd.  Fl.  Sylv.t.  252. 
— Vern.  NavXadi  mora,  Can. ;  with  3-  rarely  6-foliolate  leaves,  broadly  winged 
petioles  (on  young  shoots),  the  flowers  in  a  terminal  thyrsus,  is  an  important 
timber-tree  with  strong  wood  in  South  India  and  Ceylon. 

V.  Leucoxylon,  Linn.  fiL  ;  Roxb.  h  c.  74 ;  Wight  Ic.  t  1467  ;  with  lax  axil- 
lary cymes,  5-foUolate  coriaceous  leaves  and  unwinged  petioles,  is  a  large  tim- 
ber-tree in  Burma,  also  found  in  South  India  and  Ceylon. 

8.  CABYOPTEBIS,  Bunge. 

1.  C.  Wallichiana,  Schauer  in  DC.  Prodr.  xi.  625. — Syn.  Clerodendron 
odoratum,  D.  Don.     Vern.  Mont,  Kamaon. 

A  shrub  with  4-sided  glabrous  branches ;  extremities  and  young  leaves 
pubescent.  Leaves  opposite,  lanceolate  or  ovate-lanceolate,  acuminate, 
serrate;  blade  2-4  in.,  petiole  £  in.  long.  Flowers  sweet-scented,  in 
short  axillary  dichotomous  bracteate  axillary  cymes,  opposite  or  in  whorls 
of  4-6.  Calyx  parted  into  5  lanceolate  segments  with  distinct  middle 
nerves.  Corolla-tube  twice  the  length  of  calyx ;  limb  bilabiate,  upper 
lip  2  -  fid,  lower  3  -  fid.  Stamens  4,  didynamous.  Ovary  2  -  celled.  Cap- 
sule dry,  surrounded  by  the  somewhat  enlarged  calyx,  separating  when 
ripe  into  4  valves,  each  with  a  1 -seeded  kernel  attached  to  the  inside  of 
the  valve,  so  that  the  kernels  appear  to  have  a  narrow  winged  edge. 

Outer  Himalaya,  from  the  Indus  to  Bhutan,  ascending  to  3000  ft.  Salt 
range.  Oudh  forests  in  ravines.  Fl.  April ;  the  seed  ripens  soon  after  flower- 
ing. 

9.  HOLMSKIOLDIA,  Rets. 

1.  H.  sanguinea,  Retz. ;  Jacq.  Yoy.  Bot.  t.  140.— Syn.  Hastingia 
coccinea,  Kcenig;  Roxb.  FL  Ind.  iii  65.    Vern.  Ktd  tolia,  Kamaon. 

A  large  woody  climber  with  showy  flowers.  Leaves  opposite,  petiolate, 
ovate,  crenate.  Calyx  membranous,  scarlet  tinged  with  orange,  tube 
short,  limb  large,  circular,  1  in.  diameter,  entire.  Corolla  tubular,  curved. 
Stamens  exserted. 

Outer  Himalaya.    Sutlej  to  Assam,  ascending  to  3000  ft    Fl.  Oct-Dec 


Digitized  by  LjOOQIC 


Avicennia.]  LX.  VERBENACRffi.  371 

10.  AVICENNIA,  Linn. 

1.  A.  officinalis,  linn.— Syn.  A.  tomentosa,  Jacq. ;  Wight  Ic.  t  1481 ; 
Wall.  PL  As.  rar.  t.  271. 

A  small  tree  or  large  shrub,  with  thick  fleshy  branchlets  and  opposite 
coriaceous,  elliptic-lanceolate  leaves.  Flowers  yellow,  sessile,  in  rounded 
heads.  Calyx  of  5  sepals,  supported  by  ovate  ciliate  bracts.  Corolla- 
tube  short,  limb  of  4  nearly  equal  segments.  Capsule  compressed,  ovate, 
mucronate,  2-valved,  1 -seeded.  Kadicle  woolly,  cotyledons  thick,  fleshy, 
folded.    The  seed  often  germinates  on  the  tree. 

Salt  marshes  on  the  coasts  of  the  peninsula,  the  Red  Sea,  Africa,  Burma, 
Australia.    FL  April,  May. 

Phytolacca  acinosa,  Roxb. — Syn.  Rivina  Latbenia,  Wall. ;  Pircunia  Lot- 
beniay  Moquin,  DC.  Prodr.  xiiL  ii.  29 ;  Vera.  LUbar,  Hazara ;  Jirka,  Bias ; 
Mutator,  Sutlej  (Order  Phytolaccacece) ;  is  a  large  perennial  plant,  not  uncom- 
mon in  the  North-West  Himalaya  from  Hazara  to  Nepal,  between  3500  an4 
9000  ft.,  also  in  Sikkim  and  Bhutan,  with  alternate,  short-petiolate,  ovate-lan- 
ceolate leaves,  6-10  in.  long,  and  greenish  white  pedicellate  bisexual  flowers  in 
lax  cylindrical  racemes,  with  lanceolate  or  subulate  bracts.  Perianth  of  5 
nearly  distinct  segments.  Stamens  8-10.  Pistil  of  6-8  distinct  1-ovuled  carpels. 
Fruit  dark  purple  and  succulent,  the  carpels  remaining  distinct,  forming  an 
erect  cylindrical  raceme,  4-8  in.  long,  1-1$  in.  diameter.  FL  June ;  fr.  Sept, 
Oct  lii  some  places  the  leaves  are  eaten  as  a  vegetable,  and  it  is  cultivated  in 
Jaunsar  (vera.  JerwngaY and  Kamaon. 

Phytolacca  acinosa,  Roxb.,  has  been  referred  by  Moquin,  L  c.  33,  to  P.  de- 
candra* Linn.,  as  a  variety ;  this,  however,  is  a  much  larger  plant,  distinguished 
from  P.  acinosa  by  8-10  carpels,  which,  when  ripe,  are  connate  into  a  smooth 
flat  circular  berry.  Upon  this  character  Moquin  bases  the  generic  distinction 
between  Phytolacca  and  his  new  genus  Pircunia,  with  6-8  carpels,  which  re- 
main distinct  when  ripe.  Roxburgh  states  (FL  Ind.  ii.  468) :  u  Berries  com- 
posed of  from  6-8  distinct  acini,"  and  this  description  is  supported  by  the  un- 
published illustration  in  Hb.  Kew,  No.  1556.  -r.  decandra,  Linn.,  like  most 
species  of  the  genus,  is  indigenous  in  America,  but  has  long  been  cultivated,  and 
become  naturalised  in  South  Europe.  In  France  it  is  called  raisin  dIAmerique, 
and  the  purple  juice  of  the  berries  is  used  to  colour  wine  and  confectionery. 
It  is  a  matter  for  mquiry  whether  P.  decandra  grows  in  India  and  whether 
the  North- West  Himalayan  plant,  which  is  found  m  the  forest  tracts  of  remote 
valleys  (e.g.,  Dippi  and  Kilba  in  Kunawar),  is  really  indigenous  in  India.  In 
North  America  the  root  of  P.  decandra  is  used  medicinally  as  an  emetic,  pur- 
gative, and  narcotic. 

P.  dioica,  Linn.  (Pircunia  dioica,  Moq.),  known  as  Bella  Sombra,  is  a  fast- 
growing  tree  with  thick-based  trunk  and  soft  coarse-grained  fibrous  wood,  indi- 
genous in  La  Plata  and  Brazil,  grown  (in  avennes)  in  Spam,  Gibraltar,  Malta, 
and  introduced  to  Bombay  and  Calcutta. 

Order  LXI.  POLYGONEJE. 

Herbs  or  shrubs,  rarely  trees,  with  alternate  simple  stipulate  leaves. 
Stipules  usually  sheathing  the  stem  (ochreate).  Flowers  small  herma- 
phrodite or  unisexual  Perianth  herbaceous  or  coloured,  3-6-lobed  or 
3-6-phyllous,  lobes  or  leaves  1-  or  2-seriate,  equal  or  inner  series  larger. 
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Stamens  perigynous  or  subhypogynous,  usually  6,  9,  10,  rarely  more, 
alternate  with  the  perianth-lobes  when  1 -seriate.  Ovary  usually  free, 
compressed  or  trigonous,  rarely  4-gonous,  1 -celled,  with  a  solitary  erect 
ovule.  Fruit  a  1-seeded  nut.  Seed  albuminous ;  albumen  farinaceous. 
— Eoyle  111.  313. 

Stamens  10-20  ;  nut  setose  or  echinate    .        .        .        .1.  Callioonum. 
Stamens  6-8  ;  nnt  smooth,  enclosed  within  the  accrescent 

inner  perianth-leaves Atraphaxis  (p.  873). 

1.  CALLIGONTTM,  Linn. 

Nearly  leafless,  much-branched  shrubs.  Flowers  hermaphrodite.  Peri- 
anth 5-partite,  scarcely  or  not  at  all  accrescent.  Stamens  10  or  more. 
Styles  4  ;  stigmas  capitate.  Nuts  subtetragonous,  with  numerous  closely 
forking  setae  disposed  in  8-16  vertical  series. 

1.  0.  polygonoides,  Linn. ;  DC.  Prodr.  xiv.  29. — Syn.  C.  comomm, 
L'Heritier  in  Trans.  Linn.  Soc.  i.  180.  Vera.  Balanja,  bertoaja,  tatuke, 
Afg. ;  Phok,  phog,  Pb.,  Sindh  and  Shekhawatti  (flowers  phoyali). 

A  glabrous,  almost  leafless  shrub,  with  numerous  branches,  which  are 
grey  or  reddish  grey,  flexuose  and  twisted,  branchlets  often  fascicled, 
green  and  shining  when  young,  internodes  1-2  in.  long.  Stipules  short, 
sheathing,  thinly  membranous,  transparent.  Leaves  scarce,  subulate,  very 
small.  Flowers  small,  numerous,  on  filiform  pedicels,  in  fascicles  of  2-5 
from  the  axils  of  the  sheathing  stipules.  Perianth  deciduous,  deeply  cleft 
into  5  thin  obtuse  membranous  segments,  red  with  broad  white  edges, 
the  2  outer  somewhat  smaller.  Stamens  10,  filaments  dilated  and  pubes- 
cent at  base.  Nuts  oblong,  £  in.  long,  densely  covered  with  long  filiform, 
twice  or  thrice  dichotomously  branching  setae,  J  in.  long,  placed  in  8-16 
longitudinal  lines,  their  base  thickened  and  confluent  so  as  to  form  irregu- 
larly-shaped crests. 

Common  locally  in  the  more  arid  parts  of  the  Panjab  plains,  both  cis-  and 
trans-Indus,  north  as  far  as  Lahore.  Abundant  west  of  Mozaffergarh,  where 
it  constitutes  in  places  half  the  larger  vegetation,  the  other  half  consisting 
of  Salvadora  oleotdes.  Sindh  all  alone  the  base  of  the  hills.  One  of  the  most 
abundant  and  characteristic  plants  of  tne  Bikanir  desert  North-East  Afghan- 
istan, ascending  to  5000  ft  Persia,  Arabia,  Syria,  Egypt,  Algeria.  Grows  gen- 
erally in  groups  or  clumps,  often  on  hummocks,  generally  a  small  shrub  3-4 
ft  high,  but  when  old,  often  arborescent,  12-15  ft.  nigh,  stems  2-3  ft  girth,  with 
spreading  branches.  The  young  shoots  come  out  about  Feb.,  March,  and  the 
anrub  is  soon  after  covered  with  small  pinkish  flowers,  filling  the  air  with  a  strong 
pleasant  odour,  as  of  over-ripe  strawberries.  The  fruit  ripens  about  June.  The 
bark  of  stem  is  whitish  or  reddish-grey,  rough  with  broad,  shallow  furrows,  inner 
substance  red.  The  wood  is  red,  with  a  tinge  of  brown,  often  mottled,  fibrous 
and  hard.  Heartwood  distinct,  of  darker  colour.  In  the  Panjab  it  is  only 
used  as  fuel,  but  in  Bikanir  twigs  and  branches  are  much  employed  for  walls 
and  roofs  of  huts.  Most  old  stems  are  hollow,  even  those  under  4  in.  diam. 
The  abortive  flowers,  which  fall  in  great  numbers,  are  (in  the  South  Panjab,  and 
sometimes  in  Sindh)  swept  up,  made  into  bread,  or  cooked  with  ghee,  and  eaten. 
The  shoots  and  branchlets  are  eagerly  browsed  by  goats  and  camels. 
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Atraphaxis  spitiosa,  Linn.  (A.  qfghanica,  Meissner,  DC.  Prodr.  xiv.  76),  is  a 
thorny  shrub,  with  small  thick  ovate  leaves,  ±-\  in.  long,  perianth  4-cleft  to  the 
base,  the  outer  segments  smaller,  remaining  unchanged,  and  reflexed  when  the 
seed  ripens,  the  two  inner  enlarged  in  fruit  into  2  broad-ovate,  reticulate 
wings,  I  in.  diam.,  closely  adpressed  to,  but  much  larger  than  the  flat  nut,  which 
is  enclosed  by  them.  Dry  stony  hills  in  Afghania^  and  Beluchistan,  and 
throughout  Western  Asia. 

One  of  the  few  trees  belonging  to  this  Order  is  Coecoloba  uvifera,  Sea-side 
grape,  common  on  the  sea-shore  of  the  West  Indies,  introduced  to  Calcutta. 
Leaves  broad-cordate,  fruit  reddish-purple,  pear-shaped,  sweetish,  acid,  in 
drooping  racemes,  consisting  of  the  fleshy  perianth,  which  encloses  a  solitary 
seed.    Wood  light,  used  in  cabinet-work. 

Order  LXII.  LAURINEJE. 

Trees  or  shrubs,  more  or  less  aromatic,  with  alternate  exstipulate,  rarely 
opposite,  usually  entire  and  evergreen  leaves.  Perianth  regular,  deeply  6- 
sometimes  4-cleft,  segments  equal  or  the  outer  ones  smaller,  imbricate  in 
bud.  Stamens  normally  12,  biseriate,  those  of  the  inner  series  opposite 
to  those  of  the  outer,  and  to  the  segments  of  the  perianth,  usually  how- 
ever half  or  more  of  the  inner  or  outer  stamens  are  wanting,  or  reduced 
to  short  staminodia.  Anthers  adnate,  cells  2  collateral  or  2  pairs  super- 
posed, each  cell  opening  by  a  valve.  Ovary  free,  1 -celled,  rarely  imper- 
fectly 2-celled  (adnate  in  Hernandia),  ovules  1,  rarely  2  or  3,  pendulous ; 
style  simple ;  stigma  dilated.  Fruit  a  1 -seeded  berry  or  drupe,  often  sup- 
ported by  the  persistent  perianth  or  base  of  perianth.  Seed  pendulous, 
exalbuminous ;  testa  membranous ;  cotyledons  thick,  oily,  filling  the  seed 
and  enclosing  the  plumula  and  short  superior  radicle. — Eoyle  111.  324. 

Flowers  usually  bisexual ;  anthers  4-celled,  those  of  the  inner 
stamens  extrorse. 
Berry  supported  by  the  persistent  cup-shaped,  truncate  or 

dentate  base  of  perianth 1.  Cinnamomum. 

Berry  supported  by  the  entire  6-cleft  perianth,  which  is  in- 
durated and  somewhat  enlarged 2.  Phcebe. 

•    Berry  supported  by  the  entire  6-cleft,  not  indurated,  spread- 
ing or  reflexed  perianth 8.  Machilus. 

Flowers  bisexual ;  antners  2-celled,  thoBe  of  the  inner  stamens 

lateral ;  fruit  large,  base  imperfectly  2-celled.        .        .     4.  Bbjlsghmiedia. 
Flowers  dioicous ;  anthers  4-celled,  all  introrse. 
Flowers  in  pedunculate  heads,  enclosed  in  an  involucre  of  4-6 
bracts ;  flower-heads  arranged  in  corymbs  racemes  or 

clusters 5.  Tetrahthera. 

Flowers  in  sessile  or  subsessile  clusters,  enclosed  (in  bud)  by 

deciduous  imbricate  bracts 6.  Lrrs^A. 

Flowers  dioicous  ;  anthers  2-celled,  all  introrse        .        .        .7.  Daphnididm. 

Several  American  trees  of  this  Order  yield  excellent  timber.  The  Oreenheart  of 
Demerara,  Nectandra  liodicei,  Schomb.,  is  a  splendid  timber,  hard  heavy  close- 
grained  and  exceedingly  durable.  It  is  not  attacked  by  Teredo  navalu.  The 
bark  (Bebeeru  bark)  is  used  as  a  febrifuge  in  Guiana,  and  has  been  found  to  con- 
tain an  alkaloid  {Beberia),  which  has  been  identified  with  the  alkaloid  in  the  bark 
of  Bums  sempervirens,  and  in Pareira  Brava  (the  rpot  of  Chondodendron  tomen- 
tosum,  Ruiz  et  Pavon,  not  of  Cissamvelos  Pareira,  as  erroneously  stated  on  p.  10. 
It  is  believed  that  Beberia  is  with  Quinine  an  ingredient  of  Warburg's  drops. 
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1.  CINNAMOMUM,  Burman. 

Evergreen  trees  or  shrubs,  bark  and  leaves  more  or  less  aromatic. 
Leaves  opposite  or  alternate,  3-nerved  or  penniveined.  Flowers  in  ax- 
illary or  terminal  panicles,  often  unisexual  Segments  of  perianth  6 
(sometimes  more  by  the  transformation  of  the  outer  stamens).  Stamens 
biseriate,  the  outer  series  consisting  of  6  perfect  stamens,  with  introrse  4- 
celled  anthers,  each  cell  opening  by  a  valve,  the  inner  series  of  3  perfect 
stamens  with  twin  glands  at  their  base,  and  extrorse  sometimes  2-celled 
anthers,  and  3  short  staminodia,  alternating  with  the  stamens.  Ovary 
free;  style  filiform,  terminating  in  an  obtuse,  discoid,  often  oblique,  some- 
times 3-dentate  stigma.  Fruit  a  1 -seeded  berry,  supported  and  surrounded 
at  the  foot  by  the  persistent  base  of  the  truncate  or  6-toothed  perianth. 

Leaves  opposite  or  subopposite,  8-nerved  ;  persistent  base  of 

perianth  6-dentate  (Section  Malabaihrum)       .        .        .     1.  C.  Tamala. 

Leaves  alternate,  penniveined  ;  persistent  base  of  perianth 

truncate  (Section  Camphora) 2.  C.  glanduliferum. 

1.  0.  Tamala,  Nees ;  DC.  Prodr.  xv.  i.  17. — Syn.  C.  albiflorum,  Nees ; 
Wight  Ic.  t  140.  Laurus  Tamala,  Hamilton ;  LJCama,  Roxb.  FL  IncL 
ii.  297  (not  of  Willd.)  Vern.  Dalchxni,  Pb.,N.W.P. ;  Kirkiria,  MTctcl, 
sinkami,  silkauti,  N.W.P. 

A  handsome,  moderate-sized  tree ;  young  twigs  4-sided,  greenish  grey, 
glabrous,  smooth.  Leaves  subcoriaceous,  opposite  or  subopposite,  rarely 
alternate,  elliptic-oblong,  from  an  acute  base  acuminate,  3-6  in.  long, 
glabrous,  shining,  the  midrib  dividing  some  distance  (up  to  \  in.)  above 
the  base  into  3  longitudinal  nerves,  joined  by  distinct  reticulate  veins. 
Flowers  whitish,  numerous,  in  axillary  and  terminal  pubescent  panicles, 
pedicels  as  long  as  calyx.  Calyx  silky-pubescent,  lobes  membranous, 
with  3-7  distinct  longitudinal  nerves,  ovate-oblong,  obtuse,  separating  in  a 
transverse  line  above  the  base,  but  below  the  middle,  and  falling  off  after 
flowering.  Berry  black  when  ripe,  succulent,  ovoid,  1  in.  long,  sup- 
ported by  the  5-lobed  somewhat  thickened  base  of  the  calyx. 

Himalaya  from  3000  to  7800  ft,  common  east  of  the  Sutlej,  extending 
sparingly  to  near  the  Indus.  Kasia  hills,  Silhet,  Tipperah,  Burma,  also  in 
Queensland  (Australia).  Generally  in  shady,  moist  glens,  not  gregarious,  but 
scattered  in  mixed  forests.  The  leaves  are  renewed  in  May,  and  at  that  period 
the  tree  is  conspicuous  by  the  delicate  pink  colour  of  the  young  foliage.  FL 
Feb.,  March,  often  on  to  April,  May  ;  the  fruit  ripens  June-Oct,  frequently  re- 
maining on  the  tree  for  months.    Growth  probably  slow. 

Attains  40  ft.,  with  a  straight  trunk  4-6  ft  girth,  bark  compact,  aromatic^ 
brown  or  with  a  yellow  tinge,  with  numerous  whitish  specks  and  blotches, 
wrinkled  but  not  marked  by  cracks,  fissures  or  furrows.  Tne  leaves  have  a  fine 
aromatic  smell  and  taste,  stronger  when  dry.  Wood  light-brown,  mottled,  even- 
grained,  with  a  glossy  surface.  The  bark,  especially  that  of  the  root,  is  used 
medicinally,  and  exported  to  the  plains  as  tajkalmi,  Uykalam,  but  under  this 
name  the  bark  of  other  sp.  of  CSnnamomum  also  is  sold.    The  leaves  also 
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are  medicinal,  and  are  sold  under  the  name  of  tczpat,  tqjpat. — (Pharm.  Ind. 
I960 

Closely  allied4to  this  species  is  (?.  zeylanicum,  Breyn  ;  DC.  Prodr.  xv.  L  13 — 
Syn.  Laurus  Cinnamomum,  Roxb.  ii.  295,  the  true  or  Ceylon  Cinnamon-tree, 
distinguished  by  thick  coriaceous  leaves,  pale  beneath,  with  3  main  nerves  from, 
the  base,  large  terminal  flower-panicles,  and  coriaceous  (»lyx-lobes,  without  nerves, 
separating  at  about  the  middle  from  the  lower  half,  which  is  persistent.  The 
flowers  have  an  unpleasant  smell.  The  true  Cinnamon  is  indigenous  in  the 
forests  of  Ceylon,  ascending  to  8000  ft.  Cultivated  in  Ceylon,  and  in  other 
tropical  countries.  According  to  Leschenault  de  la  Tour,  Menioires  du  Museum 
d'histoire  naturelle,  viii.  (1822),  436,  and  notes  on  the  subject  collected  during 
a  late  visit  to  Ceylon,  which  I  owe  to  the  kindness  of  Dr  George  King,  the  Cin- 
namon tree  in  Ceylon  is  generally  grown  in  irregular  coppice-woods,  pure  or 
mixed  with  other  shrubs.  Some  of  the  stools  are  of  great  age  and  girth,  and  are 
said  to  have  been  planted  by  the  Dutch  when  they  held  the  island.  The  for- 
mation of  fresh  Cinnamon  coppice  is  thus  described  by  Leschenault  de  la  Tour : 
The  tree  flowers  more  or  less  throughout  the  year,  but  most  abundantly  in  Jan., 
Feb.,  and  the  fruit  ripens  from  June  to  August  The  seeds,  which  are  oily,  do 
not  long  retain  their  vitality ;  they  are  sown  soon  after  ripening,  either  in  nur- 
series to  be  transplanted  in  Oct  or  Nov.,  or  on  the  spot  in  plots  about  1  ft.  square 
and  6-7  ft  apart.  The  plants  attain  7-8  ft  in  6-7  years,  and  those  which  are 
then  fit  to  be  peeled  are  cut,  and  the  shoots  which  spring  up  are  thinned  out 
when  they  are  2,  3,  or  4  years  old,  or  even  at  an  earlier  ace.  They  are  not  cut 
when  less  than  £  in.,  or  more  than  2£  in.  diam.  The  wnole  growing  crop  in 
one  plot  is  never  cut  over  at  once,  as  would,  for  instance,  be  done  in  a  regularly 
managed  Oak  coppice-wood,  but  those  shoots  only  are  selected  which  appear 
fit  to  be  used,  and  are  in  such  a  state  as  to  be  peeled  readily.  The  main 
point  attended  to  seems  to  be,  to  cut  the  shoots  when  quite  young  and  tender; 
it  is  said  that  the  bark  of  the  older  shoots  yields  inferior  Cinnamon  (Q.  King). 
The  cutting  is  done  during  the  rainy  season,  between  May  and  October ;  tne 
bark  is  peeled  off  after  cutting  in  3  or  4  long  narrow  strips  from  each  shoot ;  it 
is  then  tied  tightly  together  in  parcels,  and  left  for  24  hours.  At  the  end  of  this 
time  the  epidermis  ana  the  outer  bark  are  removed,  and  the  inner  bark,  which  is 
the  aromatic  and  valuable  part,  is  dried,  the  first  day  in  the  shade,  the  second 
day  in  the  sun,  when  it  gradually  rolls  up,  forming  the  quills  of  Cinnamon, 
which  are  placed  into  each  other  and  tied  m  bundles.  The  fruit  of  the  Cinna- 
mon tree  is  eaten  greedily  by  crows,  pigeons,  and  other  birds  ;  the  seeds  pass 
uninjured,  and  thus  the  spread'  and  preservation  of  the  tree  is  secured  apart 
from  the  planted  coppice  -  woods.  Indeed,  formerly  almost  all  Cinnamon 
brought  to  market  was  from  naturally-grown  trees ;  and  to  enable  their  Cinna- 
mon collectors  to  enter  the  forests  beyond  the  limits  of  their  own  possessions,  the 
Dutch  concluded  a  treaty  with  the  King  of  Candy :  and  it  is  said  that  planting 
was  only  resorted  to  when  the  supply  from  natural  sources  had  become  deficient. 

The  following  species,  among  others,  are  described  by  Meissner  in  De  Can- 
dolle's  Prodromus  as  distinct ;  but  they  are  so  closely  allied  to  the  true  Cin- 
namon that  Thwaites,  Enum.  PL  ZeyL  253,  and  Bedd.  Fl.  Sylv.  (under  Cinn. 
Wightii),  consider  them  as  mere  varieties :  1.  C.  obtutifolium,  Nees  (Lcmrus  06- 
tunfolia,  Roxb.  FL  Ind.  ii  302),  a  large  tree,  as  large  as  a  Mango,  with  opposite, 
thick  coriaceous,  elliptic-oblong  leaves  (6-12  in.  long),  which  are  often  in  fours 
under  the  large  terminal  spreading  panicles.  Indigenous  in  East  Bengal  and 
Burma.  2.  u.inersj  Reinward  (L.  nttida,  Roxb.,  C.  dubium,  Nees) ;  Wight  Ic. 
1 130, 122, 122  (bis),  and  135,  lateral  nerves  and  reticulation  indistinct.  South 
India,  Burma,  East  Bengal,  Nepal,  and  (doubtfully)  Kamaon.  3.  C.  WightU 
Meissner ;  Bedd.  FL  Sylv.  t  262.    Nilgiris. 
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2.  0.  glanduliferum,  Meissner ;  DC.  Prodr.  xv.  i.  25.— Syiu  Laurus 
glandulifera,  Wall.     Vem.  Malligiri,  marisgiri,  Nepal. 

A  large  (probably)  deciduous  tree ;  branchlets  very  glaucous  when 
fresh ;  leaf-buds  large,  ovoid,  covered  with  ovate  imbricate  scales.  Leaves 
alternate,  thick-coriaceous,  elliptic,  acuminate,  penniveined,  main  lateral 
nerves  4-8  pair,  narrowed  into  petiole  f  in.  long,  blade  3-4  in.  long ;  small 
glandulose  pits,  generally  hairy,  in  the  axils  of  the  lateral  nerves.  Flowers 
small,  yellowish-green,  fragrant,  in  axillary  grey-pubescent  corymbs,  several 
corymbs  approximate  near  the  ends  of  branchlets.  Berry  supported  by 
the  truncate  base  of  perianth. 

East  Bengal  (Cbittagong,  Silhet,  Sikkini).  Nepal,  6000-8000  ft.  (Chandagiri, 
south,  and  Sheopore,  north  of  the  Nepal  valley),  Petora  in  Kamaon  (about  5000 
ft.)  Fl.  May,  June.  Attains  60-80  ft.,  with  a  straight  erect  trunk  of  12  ft 
girth  and  above.  Foliage  dense,  shady.  Bark  1-2  in.  thick,  the  outside  cracked 
and  spongy ;  inner  substance  of  a  fine  cinnamon  colour,  regularly  striped  with 
white  lines,  owing  to  a  number  of  parallel  layers  of  a  white  resinous  substance. 
The  smell  and  taste  of  the  bark,  while  fresh,  is  extremely  aromatic  and  pleas- 
ant, somewhat  pungent,  resembling  that  of  Sassafras;  that  of  the  root  is 
more  powerfully  scented  than  the  Dark  of  trunk  and  branches.  Wood  pale- 
yellow,  very  lignt,  not  strong ;  while  fresh  it  has  a  strong  smell  of  Camphor, 
like  that  of  which  the  China  camphor-wood  trunks  are  made,  becoming  by  age 
somewhat  fainter,  but  more  agreeable,  resembling  that  of  the  bark.  Grows 
freely  at  Calcutta. — Wall,  in  Transactions  of  Medical  and  Physical  Society,  vol. 
L,  1823,  p.  5. 

6Y.  Camplvora,  Nees  &  Ebermaier ;  DC.  Prodr.  xv.  i.  24 — Syn.  Lauras  cam- 
phorifera,  Krompfer';  Roxb.  FL  Ind.  ii.  304,  C amphora  officinarum,  Bauh.; 
Wight  Ic.  1. 1818  ;  the  Japan  Camphor-tree,  belongs  to  the  same  section,  but 
has  longer-petiolate  leaves,  main  lateral  nerves  2-3  pair,  the  lowest  pair  pro- 
ceeding from  near  the  base  of  the  leaf.  Camphor  is  a  crystalline  volatile 
substance,  in  chemical  composition  akin  to  volatile  oils,  which  is  obtained  by 
boiling  chips  of  the  wood  and  roots  with  water,  when  the  crude  camphor  is 
sublimed  with  the  steam  and  deposited  on  straw,  with  which  the  head  of  the 
retort  is  filled.  It  is  afterwards  purified  by  sublimation  with  lime  or  chalk. 
The  tree  attains  a  considerable  size,  and  is  indigenous  in  China,  Japan,  and 
Cochin-China ;  some  of  the  China  camphor-wood  trunks  sold  in  Calcutta  are 
made  of  it 

The  Sassafras  tree,  Sassafras  officinale,  Nees  ;  DC.  Prodr.  xv.  i.  171,  belongs 
to  a  different  tribe  of  this  Order :  it  is  a  large  dioicous  tree,  the  male  flowers  have 
9  fertile  stamens,  all  with  introrse  anthers,  and  without  staminodia,  the  female 
flowers  have  6  short  sterile  stamina,  the  leaves  are  obovate,  with  cuneate  basis, 
often  3-lobed.  Bark  and  wood  of  the  root  are  fragrant  and  a  valuable  medi- 
cine (Pharm.  Ind.  192).    North  America,  from  Canada  to  Florida. 

2.  PHCEBE,  Nees. 

Shrubs  and  trees  (always ))  evergreen.  Leaves  alternate,  penniveined. 
Flowers  bisexual,  in  axillary  panicles,  bracts  deciduous.  Perianth  funnel- 
shaped,  6-cleft.  Stamens  biseriate,  the  outer  series  consisting  of  6  perfect 
stamens  opposite  to  the  segments  of  the  perianth,  with  introrse,  4-celled 
anthers,  the  cells  opening  by  valves  ;  the  inner  series  of  3  perfect  stamens, 
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with  twin  glands  at  their  base,  and  extrorse  anthers,  alternating  with  3 
short  staminodia.  Ovary  free ;  style  filiform,  stigma  discoid.  Fruit  a 
1 -seeded  berry,  supported  by  the  persistent,  somewhat  enlarged  and  in- 
durated 6-cleft  perianth,  fruit-bearing  pedicel  thickened. 

1.  P.  lanceolata,  Nees;  Wight  let  1821. — Syn.  Laurus  lanceolaria, 
Roxb.  FL  Ind.  ii.  309 ;  Oeotea  lanceolata,  Nees  in  Wall.  PL  As.  rar.  ii. 
71.  Vern.  Chan,  chandra,  badror,  shalanghi,  Pb.;  Haulia,  dandora, 
kdwaly  sun  kauwal,  bilphari,  N.W.P. 

A  shrub  or  middle-sized  tree,  glabrous,  only  youngest  branchlets  pu- 
bescent. Leaves  alternate,  often  approximate  and  subverticillate  at  the 
base  of  the  flower-panicles,  lanceolate,  6-9  in.  long,  narrowed  into  a  short 
petiole ;  main  lateral  nerves  6-10  pair,  joined  by  more  or  less  prominent 
reticulate  veins.  Flowers  pale  yellow,  in  lax  pedunculate  axillary  panicles, 
often  congregated  in  the  axils  of  the  upper  leaves,  pedicels  a  little  longer 
than  perianth.  Perianth  glabrous  outside,  the  segments  acute,  edge  finely 
ciliate,  hairy  inside.  Inner  series  of  stamens  and  staminodia  hairy,  stam- 
inodia obtusely  sagittate,  on  a  short  stalk.  Fruit  black,  succulent,  oblong- 
ovoid,  £  in.  long. 

Outer  Himalayan  ranges,  from  Bhutan  to  the  Jumna,  ascending  to  6000  ft 

!west  to  the  Jhelam,  not  common,  J.L.S.)  Kama  hills,  Silhet,  Upper  Burma 
Bhamo  on  the  Irawaddi).    Fl.  Feb.- June  ;  the  fruit  ripens  June-July. 

P.  pallida,  Nees  ;  DC.  Prodr.  xv.  i.  34,  a  small  tree  with  pubescent  panicles 
and  perianth,  and  somewhat  more  coriaceous  leaves,  is  probably  only  a  pubes- 
cent variety  ;  I 'can  find  no  other  distinguishing  characters.  Kamaon,  Nepal, 
ascending  to  5000  ft.    Moist  ravines  of  eastern  Oudh  forests.    Fl.  June. 

P.  paniculate,  Nees ;  DC.  Prodr.  xv.  i.  37 — Syn.  P.  villosa,  Wight  Ic.  t 
1822 ;  Laurus  triUosa,  Roxb.  ii.  310,  (probably)  with  broader  leaves,  tomentose 
beneath,  tomentose  branchlets,  petioles,  and  grey-hairy  panicles  and  perianth, 
Nepal,  Sikkim,  Kasia  hills,  Kamaon  ?  (Madden),*  is  closely  allied  to,  if  not 
identical  with,  P.  Wightii,  Meissner  1.  c  38  ;  Wight  Ic  t  1820  (P.  paniculate), 
of  the  Nilgiris. 

Similar  in  appearance  is  Apollonias  Arnotti,  Nees  ;  Wight  Ic  1 1819  ;  Bedd. 
Fl.  Sylv.  t  291,  with  2-cellea  anthers,  those  of  the  6  outer  stamens  introrse, 
of  the  3  inner  ones  extrorse.  Berry  £  in.  long.  Tinnevelly,  Travancore  ghats, 
Malabar  (Beddome). 

3.  MACHILTJS,  Kumphius. 

Evergreen  trees.  Leaves  alternate,  penniveined.  Flowers  bisexual,  in 
terminal  and  lateral  panicles.   Perianth  divided  to  the  base  into  6  biseriate 

*  "There  (towards  the  summit  of  the  Kamola  Ghat,  above  the  Eotah  Doon)  is  also 
a  species  of  Embelia,  with  fruit  in  umbels  (probably  E.  robusta,  Roxb.,  D.B.),  and  a 
handsome  shrub,  Tttranthcra  fruticosa,  or  apetala,  which  also  grows  at  Pttnagiri, 
below  Gangoti,  &c,  and  is  sometimes  known  as  the  Qar-bijaur,  or  wild  Citron,  and 
Maida  or  meda-lakri;  but  the  tree  particularly  so  designated,  pointed  out  to  me  near 
Ramesar,  appeared  to  be  Laurus  villosa,  Roxb.,  and  its  hill-name  Kapxia  kauwal." — 
Madden  in  As.  Soc.  Journ.  xvii.  i.  891.  At  p.  587  he  mentions  the  same  vernac- 
ular name  (Kapua  kauwal),  as  L,  iomentosa  ?  Sarda  (Sarju)  river  at  the  Gangoli  or 
Shera  bridge  (2500  ft  elev.) 
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segments,  persistent,  but  not  changed  in  fruit.  Stamens  biseriate,  the 
outer  series  of  6  perfect  stamens,  opposite  to  the  segments  of  the  perianth, 
anthers  introrse,  4-celled,  the  cells  opening  upwards  by  valves ;  the  inner 
series  of  3  perfect  stamens  with  twin  glands  at  their  base  and  extrorse 
anthers,  alternating  with  3  short  staminodia ;  stamens  and  staminodia  of 
the  inner  opposite  to  the  stamens  of  the  outer  series.  Ovary  free ;  style 
filiform,  stigma  discoid.  Fruit  a  1 -seeded  berry,  supported  by  the  per- 
sistent, often  reflexed,  segments  of  the  perianth. 

1.  M.  odoratissima,  Nees. — Syn.  Laurus  odoratissima,  Wall.  Vera. 
Dalchini,  mith-patta  (sweet  leaf),  prorctj  badror,  Pb. ;  Kdwctia,  N.  W.P. 

A  middle-sized  or  large  tree  with  deep-green  foliage.  Leaves  glabrous, 
shining,  lanceolate,  6-9  in.  long,  petiole  £  in.  long,  main  lateral  nerves 
15-20  on  either  side  of  midrib,  often  alternating  with  shorter  intermedi- 
ate nerves,  veins  very  finely  and  uniformly  reticulate,  raised  so  as  to  leave 
minute  hollows  between.  Flowers  pale  yellow,  fragrant.  Perianth  J  in, 
long,  the  inner  segments  a  little  longer  than  the  outer  ones,  peduncles, 
pedicels  and  outside  of  perianth  with  soft  silky  hairs.  Berry  ovoid,  £  in. 
long,  dark  purple  when  ripe. 

Outer  Himalayan  ranges,  ascending  to  7000  ft.  in  the  north-west,  and  to  8000 
ft  in  Sikkim.  Is  found,  although  rare,  as  far  north  as  Hazara.  Easia  hills, 
Burma.  FL  March-Aug.  The  leaves  have  a  pleasant  orange-like  aroma,  they 
have  frequently  small  rounded  excrescences. 

M.  macrantha,  Nees  ;  Bedd.  FL  Sylv.  t  264 ;  Wight  Ic.  t  1824  (probablv 
the  same  species  as  M.  glaucescena,  Wight  Ic  t  1825),  a  small  tree  with 
elliptic  thick-coriaceous  glaucous  leaves,  growB  on  the  Western  Ghats,  and  the 
Nilgiris  (Dalzell  Bombay  FL  221). 

Perseagratistima,  Gaertn. ;  Wight  Ic.  t  1823 ;  Bot  Mag.  t  4580 ;  the  Avo- 
cado or  Alligator  Pear,  is  a  large  tree,  indigenous  in  South  America,  introduced 
into  tropical  India  (fr.  July- Aug.  in  Calcutta),  has  paniculate  greenish-white 
flowers,  similar  to  those  of  Machuus,  and  a  pear-shaped  fruit  4-6  in.  long,  with 
a  large  seed  in  a  soft  butyraceous  pulp.  The  perianth  falls  off  before  the  fruit 
ripens.  In  the  West  Indies  and  South  America  the  fruit  is  eaten  raw  or  as  a 
vegetable. 

4.  BEILSCHMIEDIA,  Nees. 

Trees  with  subopposite  or  alternate  penniveined  leaves.  Flowers  bisex- 
ual, in  short  axillary  racemes.  Perianth  deeply  6-cleft,  deciduous.  Outer 
circle  of  6  perfect  stamens,  opposite  to  the  segments  of  the  perianth,  gen- 
erally alternating  with  small  glands ;  anthers  introrse,  the  inner  circle  of 
3  perfect  stamens,  with  lateral,  semi-extrorse  anthers  alternating  with  3 
short  staminodia;  anthers  2-celled,  valves  opening  upwards.  Ovary  in- 
completely 2-celled,  with  3  ovules ;  style  filiform,' stigma  discoid.  Fruit 
a  dry  oblong  1-seeded  berry,  base  incompletely  2-celled. 

1.  B.  Roxburghiana,  Nees ;  DC.  Prodr.  xv.  L  63  ;  Wight  la  t  1828. 
— Syn.  Laurus  bilocularis,  Boxb.  FL  Ind.  ii  311.  Vern.  Kotthdiah, 
Oudh. 
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A  small  evergreen  tree  with  dark-green  shady  foliage.  Leaves  glabrous, 
shining,  thick-coriaceous,  subopposite  or  alternate,  4-6  in.  long,  elliptic- 
oblong,  main  lateral  nerves  6-8  on  either  side  of  midrib,  joined  by  promi- 
nent reticulate  veins,  petiole  1  in.  long.  Flowers  whitish,  in  short  axil- 
lary racemes,  peduncles,  pedicels  and  perianth  pubescent,  stamens  strigose, 
with  short  white  hairs,  glands  and  staminodes  yellow,  thick,  fleshy,  stipi- 
tate.  Berry  2  in.  long,  dark  purple  when  ripe,  with  much  whitish  grey 
bloom,  which  rubs  off  easily,  pulp  pale  yellow. 

Burma,  East  Bengal,  Nepal,  Oudh  forests  (sparingly  in  moist  shady  ravines 
of  the  Gonda  and  Baraich  district),  Durga  Deo  forest  m  Kamaon  ?  leaves  only, 
D.B.  Fl.  April.  Attains  30  ft.  and  6  ft  girth.  Bark  smoothish,  grey  or 
brown,  peeling  off  in  small  corky  scales,  inner  substance  red,  $  in.  thick.  Heart- 
wood  small,  dark  grey,  sapwood  white. 

B.  fagifolia,  Nees  ;  Bedd.  FL  Sylv.  t.  263  ;  of  Canara  and  the  Konkan,  is 
very  similar.  Dalzell,  Bombay  FL  222,  refers  the  tree  of  the  Bombay  Ghats  to 
B.  Roxburghiana. 

5.  TBTBANTHBRA,  Jacq. 

Trees  or  shrubs  with  alternate,  rarely  subopposite  leaves.  Flowers 
dioicous,  in  small  umbels  or  clusters  (flower-heads),  enclosed  in  bud  by 
an  involucre  of  4-6  large  concave  deciduous  imbricate  bracts,  arranged  in 
short  racemes  or  clusters,  axillary,  or  in  the  axils  of  fallen  leaves.  Peri- 
anth-segments usually  6,  equal  or  nearly  so,  sometimes  wanting.  Male 
flowers  :  stamens  9-12,  sometimes  more,  all  pollenif erous ;  filaments  of  the 
inner  stamens  with  2  glands  at  the  base,  anthers  4-celled,  those  of  the 
inner  stamens  sometimes  2-celled.  Female  flowers  :  ovary  free,  1 -celled, 
1-ovuled  ;  stigma  dilated  and  lobed,  staminodes  sterile  or  wanting.  Berry 
supported  by  the  flattened  or  cup-shaped  base  of  the  perianth. 


Perianth  of  a  few  hairy  subulate  deciduous  segments,  or  want- 
ing; flower-heads  in  pedunculate  umbels  or  corymbs         .     1.  T.  laurifolia. 
Perianth  6-cleft ;  flower-heads  in  sessile  umbels  or  clusters       .     2.   T.  monopetala. 


1.  T.  laurifolia,  Jacq. ;  DC.  Prodr.  xv.  i.  178.— Syn.  T.  apetala, 
Roxb.  Cor.  PL  t.  147 ;  Fl.  Ind.  iii.  819 ;  T.  Roxburghii,  Nees.  Vern. 
Maida,  meda  lakri,*  Pb.,  N.W.P. ;  Ghm9  ridn,  chandra,  Pb. ;  Oar 
bijaur*  singrauf,  N.W.P. ;  Medh,  Oudh ;  'Menda,  C.P.  ]  Ungdungnet, 
Bunn. 

A  middle-sized  evergreen  tree,  very  variable,  branchlets  inflorescence 
and  leaves  more  or  less  pubescent,  the  older  leaves  often  glabrate.  Leaves 
alternate,  ovate  ovate-lanceolate  elliptic-  or  obovate-oblong,  pale  beneath, 

*  Madden  (see  footnote  to  p.  877)  gives  these  names  to  T.  fruticosa,  Roxb.  But 
this  is  a  shrub  with  racemose  flower-heads,  probably  synonymous  with  T.  glabrata, 
Wall.  (Lepidadenia  glabrata,  Wight  Ic.  t  1838) ;  and  T.  Panamorya,  Hamilton ; 
Wight  1c  t  1836  ;  DC.  Prodr.  xv.  i.  197.  Roxburgh's  T.  fruticosa  is  from  Silhet 
(fl.  June-July)  ;  L.  glabrata  from  the  Pulneys,  the  Nilgiris,  and  Mergui  (Wight) ; 
and  T.  Panamotya  has  been  found  in  Assam,  Mergui,  and  (according  to  Wight)  near 
Courtallum. 


Digitized  by  LjOOQIC 


380  LXH.  LAURINEiE.  [Tetranthera. 

blade  5-10  in.,  petiole  £-2  in.  long,  main  lateral  nerves  8-12  pair,  joined 
by  prominent  reticulate  veins.  Flower-heads  yellowish,  in  pedunculate 
umbels  or  corymbs,  generally  as  long  as  petiole,  or  a  little  longer,  partial 
peduncles  shorter  than  common  peduncle,  flowers  8-12,  rarely  less,  on 
slender  pedicels  ;  involucre  of  4  rounded  concave  membranous  bracts,  \ 
in.  long ;  involucre,  pedicels  and  peduncles  grey-tomentose  with  soft  long 
hairs.  Perianth-segments  very  irregular,  generally  wanting.  Filaments 
hairy,  with  long  soft  hairs.  Berry  subglobose,  |  in.  diam.,  black  and 
almost  dry  when  ripe,  supported  by  the  thickened  club-shaped  pedicel 
and  base  of  perianth. 

Common  in  the  shady  parts  of  the  Oudh  forests,  scarce  in  the  Central  Pro- 
vinces, abundant  in  Kamaon  and  Garhwal,  ascending  to  460b  ft,  often  in  Sal 
forests,  not  uncommon  in  the  outer  Himalaya  to  the  Kavi  Panjab  Salt  range, 
ascending  to  2500  ft.  South  India,  Cevlon,  Bengal,  Burma,  Indian  Archipelago, 
China,  North  Australia,  and  Queensland.  Fl.  June-July,  the  leaves  are  re- 
newed April-May.  Numerous  forms  of  this  extremely  variable  tree  have  been 
described  ;  a  marked  variety  from  Garhwal  (T.  Thomson,  June  1845),  Patlidoon 
and  Lalldang  (April  1863,  D.B.),  has  elliptic -lanceolate  leaves,  clothed  with 
dense  grey  tomentum,  but  there  are  intermediate  forms  which  undoubtedly 
belong  to  T.  laurifolia.  A  similar  variety  has  been  found  in  Canara  (Dr 
Ritchie,  May  1853).  T.  tomentosa,  Roxb. ;  DC.  Prodr.  xv.  i.  177  ;  Wight  Ic. 
t.  1834,  of  South  India,  the  leaves  of  which  resemble  this  variety,  has  solitary 
flower-heads,  and  is  quite  different,  though  Dalzell,  Bomb.  FL  222,  seems  to 
make  it  synonymous  with  apetala. 

Attains  40-50  ft  and  a  girth  of  4-5  ft.  Bark  1  in.  thick,  dark  grey  or  brown- 
ish, somewhat  excavated  by  the  exfoliation  of  dark,  rough  scales,  not  marked 
by  cracks  or  furrows.  Inner  bark  brown,  viscid,  and  glutinous.  The  leaves 
when  bruised  have  a  smell  of  cinnamon.  Wood  greyish  brown,  close-  and 
even-grained,  durable,  not  very  hard,  no  distinct  heartwood.  Medullary  rays 
fine,  numerous,  pores  small,  numerous,  surrounded  by  patches  of  white 
tissue.  The  bark,  of  this  and  of  the  next  sp.,  is  sold  and  exported  to  the  plains 
under  the  name  of  Meda-lakri,  given  medicinally  and  applied  externally  (bruised 
and  mixed  with  goat's  milk)  on  sprains  and  bruises. 

2.  T.  monopetala,  Roxb.— Tab.  XLV.—  Cor.  PL  t.  148  ;  FL  Ind.  iii. 
821. — Syn.  T.  macrophytta,  WalL  Vern.  Meda  (maida)  lakri,  plains  of 
North  India ;  Gwa9  Pb. ;  Singraf,  sangran,  marda,  kat  marra,  kakuri, 
kerauli,  patoia,  N.W.P. ;  Katmoria  (the  male),  papria  (the  female  tree), 
Ganges  above  Hardwar  (Hardwicke  As.  Res.  voL  vi  378) ;  Randkarri, 
katrnedh,  Oudh ;  Mendah,  Gonds  of  Balaghat ;  Ungdung,  Burm. 

A  middle-sized  evergreen  tree,  branchlets,  under  side  of  leaves,  and  in- 
florescence with  slight,  often  rust-coloured  pubescence.  Leaves  alternate, 
elliptic-oblong,  acute,  blade  4-8  in.,  petiole  £-1  in.  long,  main  lateral 
nerves  8-10  pair.  Flower-heads  whitish,  pedunculate,  in  sessile  or  sub- 
sessile  axillary  clusters,  peduncles  shorter  than  petioles,  flowers  5-6  on 
short  hairy  pedicels ;  involucre  of  5  rounded  concave  membranous  bracts, 
-J  in.  long.  Perianth  5-6  cleft,  membranous.  Stamens  9-13 ;  filaments 
hairy,  the  inner  shorter  with  a  pair  of  kidney-shaped  glands  at  the  base. 
Berry  ovoid,  i  in.  long,  black  when  ripe,  supported  by  the  spreading,  some- 
what enlarged  base  of  the  perianth. 
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Abundant  in  the  Oudh  forests,  sparingly  on  the  Satpura  range,  not  uncom- 
mon in  Kamaon  and  Garhwal.  Siwaliks  and  sub-Himalayan  tract  west  to 
the  Ravi,  ascending  to  3200  ft  Salt  range  to  3000  ft.  Extends  farther  north 
than  T.  laurifoHa.  Bengal,  Burma  (everywhere  in  the  plains  and  the  valleys 
of  the  principal  rivers).  South  India,  Ceylon,  Indian  Archipelago.  FL  March- 
May,  the  leaves  are  renewed  about  the  same  time ;  the  fruit  ripens  June-July. 
Generally  found  in  ravines  on  the  banks  of  streams,  or  on  rich  deep  soiL 

Attains  30-40  ft,  trunk  short,  erect,  4-6  ft.  girth,  generally  hollow  when  old. 
Bark  dark  grey,  smooth,  but  scabrous  with  elevated  white  dots,  the  older  parts 
with  reticulate  cracks,  exfoliating  in  corky  scales.  The  leaves  are  often  beset 
with  round  hollow  galls  or  excrescences.  Pith  large,  wood  whitish,  pale  yellow 
or  brown,  heartwood  distinct,  darker  coloured  (R.  Th.)  Is  used  for  ordinary 
agricultural  or  domestic  purposes.  The  bark  has  an  astringent  and  somewhat 
aromatic  taste,  and  is  used  in  native  medicine.  The  leaves  when  bruised  have 
a  smell  of  cinnamon  ;  silkworms  are  fed  with  them. 

T.  Doshia,  Don  FL  Nep.  65.— Syn.  T.  oblonga,  Wall. ;  Cylkodaphne  ob- 
longa, Meissner ;  DC.  Prodr.  xv.  i.  205  ;  Lepidadenia  Griffithii,  Wight  Ic.  t. 
1846,  is  an  evergreen  tree  with  oblong-lanceolate  glabrous  leaves,  6-9  in.  long, 
flower-heads  on  long  slender  pedicels  in  sessile  or  short-pedunculate  axillary 
corymbs  ;  berries  half  immersed  in  the  cup-shaped  persistent  perianth.  Nepal, 
Assam,  Malay  peninsula,  Canara. 

Dodecadenia  grandijlora,  Nees ;  DC.  Prodr.  xv.  i.  210,  is  a  tree  with  penni- 
veined  lanceolate  glabrous  leaves,  with  fine  prominent  reticulation,  and  large 
solitary  (or  twin)  subsessile  axillary  flowers,  surrounded  by  numerous  imbri- 
cate pubescent  bud-scales,  berry  ovoid,  \  in.  long,  supported  by  the  flat,  persis- 
tent oase  of  the  perianth.    Kamaon,  East  Himalaya. 

Actinodaphne  is  a  large  genus  nearly  allied  to  Dodecadenia  and  Tetranthera. 
The  flowers  are  in  lateral  clusters,  generally  pedicellate,  enclosed  (in  bud),  by 
imbricate  bracts.  The  leaves  are  penniveined,  whorled  at  the  ramifications  and 
at  the  ends  of  branches,  and  the  branchlets  are  mostly  whorled  likewise.  A. 
Hookeri,  Meissner  ;  Bedd.  FL  Sylv.  t.  296 — Syn.  A.  idnceolata,  Dalz.  Boinbav 
FL  312,  is  a  large  shrub,  with  ovate  or  ovate-lanceolate  leaves,  glabrous,  dark 
green  and  shining  above,  glaucous  beneath,  young  shoots  and  petioles  rusty - 
tomentose,  common  along  the  Western  Ghats  of  Canara  and  Sattara,  and 
particularly  abundant  in  the  Mahableshwar  forest,  also  found  by  Beddome  in 
the  North  Arcot  and  Cadapah  forests.  A.  angustifolia,  Nees ;  Wight  Ic  t. 
1841,  similar  in  habit  to  the  preceding,  but  the  leaves  rusty-tomentose  beneath. 
Courtallum,  Nilgiris,  East  Bengal,  Burma,  where  it  is  common  in  the  evergreen 
forest-patches  of  the  Pegu  Yomah  and  other  hills  {Shtooaygjo  and  Nalvngjo, 
Burm.) 

6.  LITSJBA,  Jus& 

Trees  or  shrubs  with  alternate  leaves,  often  whorled  and  crowded  at 
the  ends  of  branches,  usually  penniveined;  main  lateral  nerves  not 
numerous,  and  the  lowest  pair  often  proceeding  from  near  the  base  and 
more  prominent,  so  as  to  make  the  leaves  appear  triplinerved.  Flowers 
dioicous,  pedicellate,  in  sessile  or  nearly  sessile  lateral  clusters,  surround- 
ed by  deciduous  bracts  which  are  imbricate  in  bud.  Perianth-segments 
usually  4.  Stamens  of  the  male  flower  usually  4  in  the  outer,  and  2  in  the 
inner  circle,  all  perfect,  anthers  4-celled,  introrse,  the  lower  pair  of  anther- 
cells  often  lateral ;  a  pair  of  glands  at  the  base  of  each  of  the  two  inner 
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stamens ;  no  staminodes.  (Sometimes  3  stamens  in  the  inner  circle,  2  of 
which  have  single  glands  only.)  No  stamens  in  the  female  flower. 
Berry  supported  by  the  persistent  base  of  perianth. 

Leaves  often  whorled,  6-12  in.  long,  triplinerved  .        .    1.  L.  lanuginosa. 
Leaves  alternate,  4-6  in.  long,  penniveined    .  .    2.  L.  zeylanica. 

1.  L.  lanuginosa,  Nees;  DC.  Prodr.  xv.  i.  221. — Syn,  Tetranthera 
lanuginosa,  WalL     Vern.  Kdlban,  Pb. ;  KoJcra,  N.W.P. 

A  middle-sized,  evergreen  tree,  with  large  leaf-buds,  enclosed  by  imbri- 
cate, soft-pubescent  scales.  Leaves  often  glabrous,  coriaceous,  lanceolate, 
acuminate,  6-12  in.  long,  narrowed  into  petiole  1  in.  long,  midrib  divided 
some  distance  (£  in.)  above  the  base  into  3  main  nerves,  the  middle 
nerve  penniveined  in  the  upper  half  of  the  leaf,  Flowers  on  hairy  pedi- 
cels £  in.  long,  in  dense  sessile  lateral  clusters.  Perianth  campantdate, 
villous  outside ;  segments  ovate,  acute.  Glands  of  interior  anthers  stipi- 
tate.     Berry  oblong,  acute  at  both  ends,  £  in.  long. 

Outer  Himalaya,  Kamaon,  Nepal,  Sikkim,  ascending  to  6000  ft.,  very  spar- 
ingly north  to  the  Indus  (J.L.S.)    FL  June. 

2.  L.  zeylanica,  Nees ;  Benth.  FL  Austr.  v.  307  ;  Wight  Ic  t  132,  t 
1844. — Syn.  L.  consimilis,  Nees ;  DC.  Prodr.  xv.  i  223 ;  also  L.  foliosa, 
Nees,  and  L.  umbrosa,  Nees.  Vern.  Chirndi,  shalanglu,  vault,  chUotu, 
eharkha,  Pb. ;  Kanwalia),  titbora,  sara,  jhatda,  chirara,  chirchira, 
tf.W.P. 

A  middle-sized  evergreen  tree,  glabrous,  only  leaf-buds  and  pedicels 
pubescent  Leaves  alternate,  thinly  coriaceous,  pale  beneath,  4-6  in. 
long,  on  petiole  J  in.  long,  lanceolate,  penniveined,  but  the  lowest  pair 
often  more  prominent  than  the  others.  Flowers  yellowish-white,  pedi- 
cellate, in  dense  sessile  lateral  6-12-flowered  clusters.  Perianth  funnel- 
shaped,  segments  oblong,  obtuse,  ciliate,  pedicels  and  outside  of  perianth 
pubescent,  rarely  glabrous.  Glands  of  interior  anthers  sessile.  Berry 
eubglobose,  £  in.  diam.,  on  slender  pedicels  £  in.  long.  I  follow  Bentham 
in  identifying  the  North  Indian  form  with  the  tropical,  L.  zeylanica  and 
foUo8a.  The  only  difference  that  I  can  trace  is,  that  L.  consimilis  has 
always  penniveined  leaves,  hairy  pedicels,  obtuse  perianth-segments,  and 
eubglobose  berries  on  slender  pedicels ;  whereas  in  the  tropical  form  the 
leaves  are  generally  triplinerved,  the  pedicels  are  sometimes  glabrous,  the 
perianth  -  segments  often  acute,  and  the  fruit  is  occasionally  ovoid,  on 
thick  pedicels.  Farther  examination  of  the  trees  on  the  spot  is  needed 
to  decide  whether  there  are  two  or  several  species,  and  how  they  should 
be  defined.  Boxburgh's  Laurus  involucrata  (top  of  the  mountains,  Coro- 
mandel  coast),  Cor.  PL  t.  187,  is  doubtless  intended  for  this  plant,  but 
the  figure  and  the  description  have  clusters  of  4-5  flowers  only. 

L.  consimilis  grows  in  the  Himalaya,  generally  in  shady  forests  between  2000 
and  8000  ft.  from  the  Chenab  to  Nepal,  inland  as  far  as  Serahn  and  Poinds 
in  Bussahir  (Sept  1864,  D.B.)    FL  March-May;  fr.  Sept-Oct    Attains  20-25 
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ft.,  and  a  girth  of  3-4  ft    Oil  is  extracted  from  the  fruit,  which  is  used  for 
burning. 

L.  zeylamca  grows  in  Ceylon  (to  6000  ft),  on  the  Western  Ghats,  the  Nil- 
giris,  and  other  mountains  of  South  India,  in  Hong  Kong,  and  in  Queens- 
land, L.  foliota  and  umbrosa,  which  I  cannot  distinguish  from  L.  zeylanica, 
row  in  East  Bengal,  South  India,  Burma,  and  the  Malayan  peninsula.  Wood 
ght  reddish-brown,  compact,  even-grained,  not  heavy.  Lauras  involucrata 
has  much  the  appearance  of  L.  C amphora,  every  part  of  it  smells  strongly  of 
camphor,  the  roots  and  berries  exceedingly  so,  and  are  very  acrid,  the  fresh  Dark, 
well  bruised  and  mixed  with  pepper,  is  by  the  hill  people  employed  to  cure 
wounds.  The  leaves  are  triplinerved,  and  when  they  first  appear,  they  are 
covered  with  a  most  beautiful  soft  satin-like,  yellowish  silver  down "  (Koxb. 
Cor.  PL  ii.  p.  46). 

7.  DAPHNIDIUM,  Nees. 

Trees  or  shrubs  with  alternate  palminerved  or  penniveined  leaves. 
Flowers  dioicous,  pedicellate,  in  sessile  or  nearly  sessile  lateral  clusters, 
surrounded  by  deciduous  bracts,  which  are  imbricate  in  bud.  Perianth- 
segments  usually  6.  Stamens  of  the  male  flowers  usually  6  in  the  outer, 
and  3  in  the  inner  circle,  all  perfect ;  anthers  2-celled,  introrse,  a  pair  of 
glands  at  the  base  of  each  of  the  3  inner  stamens,  no  staminodes.  Berry 
supported  by  the  persistent  base  of  perianth. 

Leaves  glabrous,  with  8  main  nerves  from  the  base         .    1.  D.  pulcherrimum. 
Leaves  tomentose  beneath,  penniveined  .        .        .        .    2.  D.  bifarium. 

1.  D.  pulcherrimum,  Nees ;  DC.  Prodr.  xv.  i  229. — Syn.  Tetrantfiera 
puleherrima,  Wall.     Vern.  Dadia,  N.W.P. 

An  evergreen  tree,  wholly  glabrous,  except  the  inflorescence.  Leaves 
thinly  coriaceous,  pale  beneath,  lanceolate,  long-acuminate,  apex  linear, 
1  in.  long,  with  3  prominent  main  basal  nerves,  blade  4-6  in.,  petiole  £ 
in.  long.  Flowers  yellow,  on  short'pedicels,  numerous,  in  axillary  sessile 
clusters,  perianth  and  pedicels  hairy.  Berry  ovoid,  J  in.  long,  on  pedicels 
J  in.  long. 

Kamaon,  Nepal,  Sikkim,  between  4000  and  9000  ft.  Kasia  hills.  FL  March, 
April ;  fr.  June-July. 

2.  D.  bifarium,  Nees;  L  c.  231. — Syn.  TetrantTiera  bifaria,  Wall. 

An  evergreen  shrub  or  tree ;  buds,  under  side  of  leaves  and  inflorescence 
rusty-tomentose.  Leaves  coriaceous,  glabrous  and  shining  above,  rusty- 
tomentose  beneath,  elliptic- oblong,  2-4  in.  long,  penniveined,  petioles 
short  Flowers  on  short  hairy  pedicels,  numerous,  in  axillary  sessile 
clusters.  Berries  subglobose,  £  in.  diam.,  supported  by  the  flat,  broad 
persistent  base  of  the  perianth,  on  short  stalks. 

Kamaon,  ascending  to  6000  ft.    Nepal,  East  Bengal    Hong  Kong.   FL  March. 

Closely  allied  to  Daphnidium  are:  1.  Aperula  tfeesiana,  Blume;  DC. 
Prodr.  xv.  i.  241,  a  tree  with  ovate  or  ovate-lanceolate  leaves,  perianth  4-6-fid, 
with  very  aromatic  berries  as  large  as  a  pepper-corn.    Nepal,  Sikkim,  to  8000 
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ft.,  Burma,  on  the  higher  mountains  between  the  Sitang  and  Salween,  and  the 
Thoungyeen  and  Houndrow  rivers.  In  Burma  it  is  called  Karawayben,  2. 
Lauru8  nobUis,  Linn. — Sweet  Bay  or  Laurel — Ghar,  Arab.,  well  known  on  ac- 
count of  its  aromatic  leaves,  is  a  small  slow-growing  evergreen  tree,  indigenous 
in  the  Mediterranean  region.  Hardy  in  England.  Differs  from  Daphmdium 
by  a  4-cleft  perianth  and  12  fertile  stamens.  A  greenish  coloured  fat  is  ex- 
pressed from  the  seeds. 

Order  LXIII.   THTMELACE.E. 

Shrubs  small  trees  or  wiry  herbs  with  tenacious  bark,  and  alternate 
or  opposite,  entire,  exstipulate  leaves.  Flowers  usually  bisexual,  regular. 
Perianth  gamophyllous,  hypocraterifonn  or  funnel-shaped ;  lobes  4-5  im- 
bricate ;  throat  with  or  without  scales.  Stamens  usually  as  many  or  twice 
as  many  as  perianth-segments,  inserted  in  the  throat  or  tube.  Ovary  free, 
1 -celled  (in  Thymelacese  proper),  with  a  solitary  pendulous  ovule  ;  style 
simple  or  0,  stigma  capitate.  Fruit  indehiscent,  a  nut  or  drupaceous. 
Seed  usually  exalbuminous ;  embryo  straight  with  a  superior  radicle. — 
Royle  I1L  321. 

Leaves  evergreen,  coriaceous ;  perianth  not  splitting  laterally         1.  Daphne, 
Leaves  deciduous,  submembranous ;  perianth  splitting  later- 
ally as  the  fruit  enlarges 2.  Wikstroimia. 

1.  DAPHNE,  Linn. 

Shrubs  with  alternate,  mostly  evergreen  leaves.  Flowers  bisexual, 
generally  in  terminal  heads.  Perianth  coloured,  tubular  or  funnel- 
shaped,  limb  of  4  equal  spreading  segments,  without  scales.  Anthers  on 
short  filaments  inserted  in  two  rows  of  4  each,  those  of  the  upper  series 
opposite  to  the  perianth-segments,  those  of  the  lower  alternate  with  them. 
Stigma  capitate,  subsessile.  Fruit  fleshy  or  coriaceous,  remaining  en- 
closed until  near  maturity  in  the  inflated  perianth-tube.  Testa  thick, 
crustaceous. 

Flower-heads  without  bracts  ;  leaves  1-2  in.  long   .  1.  2>.  mucronata. 

Flower-heads  with  numerous  bracts ;  leaves  3-5  in.  long  .        2.  />.  papyraceeu 

D.  Laureola,  linn. ;  Hook.  Stud.  FL  322 — Spurge  Laurel— with  poisonous 
berries,  West  Europe,  North  Africa,  West  Asia,  has  greenish  flowers  in  short 
lateral  racemes.  V.  Mezereum,  linn. ;  Hook.  Stud.  Fl.  322,  is  deciduous,  the 
pink  flowers  in  lateral  clusters  before  the  leaves.  North-East  Europe.  Siberia. 
The  bark  is  used  as  a  vesicant. 

1.  D.  mucronata,  Royle  111.  t  81.— Vern.  Laghune,  Afg. ;  Kuffial, 
kanthan,  gdndalun,  gandlena,  channi  niggi,  sJialangri,  zhikak,  zosho,  thing, 
mashur,  sivdna,  jVcri,  dona,  kdgmri,  rind,  kdnsian,  kdmai,  sondi,  Pb. ; 
Peek,  Sindh. 

A  tall  shrub,  branchlets  and  young  leaves  soft- pubescent.  Leaves 
coriaceous,  lanceolate  oblanceolate  or  linear-lanceolate,  1-2  in.  long,  sub- 
sessile,  midrib  prominent,  terminating  in  a  short  sharp  mucro  with  indis- 
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tinct  reticulate  veins.  Flowers  white,  with  a  pink  tinge,  slightly  scented, 
subsessile,  in  terminal  heads  of  3-9  fl.,  without  bracts,  or  with  a  few  small 
early  deciduous  bracts.  Perianth-tube  £  in.  long,  outside  densely  grey- 
tomentose,  segments  acute,  ovate  or  lanceolate,  half  or  three-fourths  of 
the  length  of  tube,  tube  glabrous  inside  and  marked  with  8  longitudinal 
nerves,  4  terminating  in  the  tips  of  segments.  Stamens  inserted  on  the 
longitudinal  nerves,  those  of  the  lower  series  in  the  upper  half  of  the 
tube.     Fruit  when  ripe  orange  or  scarlet. 

Eastern  flanks  of  Suliman  range  between  3000  and  7000  ft.  Common  in 
the  Himalaya  between  2300  and  9000  ft.  Also  found  in  the  inner  more 
arid  valleys  of  the  North-West  Himalaya.  FL  Sept.,  Oct. ;  fr.  May,  June 
("  blooms  May -July,  at  times  Oct.,  the  fruit  usually  ripening  June -Oct."  — 
Stewart).  The  inflorescence  is  sometimes  abnormally  enlarged  and  trans- 
formed into  angular  subglobose  lumps.  Attains  7-8  ft,  bark  shining,  dark 
grey  or  reddish  brown,  rugose  and  irregularly  undulate.  Wood  white,  mottled 
with  wavy  lines,  soft,  used  in  Chamba  to  make  charcoal  for  gunpowder.  Bark 
and  leaves  are  used  in  native  medicine,  the  berries  are  eaten,  but  are  said  to 
cause  nausea  and  vomiting.    On  the  Sutlej  a  spirit  is  distilled  from  them. 

D.  Cachemireana,  Meisner  in  DC.  Prodr.  xiv.  535,  from  the  Pirpanjal,  is 
described  with  wholly  glabrous  leaves  and  axillary  short-pedunculate  flower- 
heads.    I  have  not  seen  specimens  corresponding  to  the  description. 

B.  acuminata,  Boiss.  et  Hohenacker;  DC.  Prodr.  536,  from  Kurdistan, 
Persia,  Afghanistan,  Beluchistan,  has  longer  pedunculate  flowers  and  short  ob- 
tuse segments  of  perianth.  There  are,  however,  specimens  from  Afghanistan 
intermediate  between  this  species  and  D.  mucronata,  and  the  question  arises 
whether  these  species  should  not  be  united. 

D.  oleoidesy  Schreber ;  as  described  by  Meisner  in  DC.  Prodr.  xiv.  533,  is 
closely  allied  to  the  Himalayan  plant,  which  he  partly  refers  to  it.  All 
Himalayan  specimens,  however,  both  from  the  inner  and  outer  ranges,  belong 
to  one  species.  Dr  Stewart  proposed  to  unite  under  D.  decides  the  Hima- 
layan, West  Asiatic,  and  Mediterranean  forms,  including  D.  acuminata,  (mod- 
folia,  collina,  and  sericea,  and  this  view  will  probably  be  confirmed  by  far- 
ther researches  of  botanists  who  may  be  fortunate  enough  to  study  these 
shrubs  in  the  Mediterranean  region,  "Western  Asia,  and  India.  At  pre- 
sent it  seems  preferable  briefly  to  state  the  slight  and  variable  characters  by 
which  these  European  and  West  Asiatic  forms  are  supposed  to  be  distin- 
guished : — 

1.  2).  oleoides,  var.  brachvloba,  Meisner,  a  small  depressed  shrub.  Leaves 
crowded  at  the  ends  of  branches,  glabrate,  acute.  Heads  of  2-6  white  fl.,  tinged 
with  pink.  Segments  of  perianth  ovate,  acute,  shorter  than  half  the  tube.  FL 
May,  June.     Western  Asia. 

2.  D.  oleoides,  var.  jasminea,  Meisner — Syn.  JD.jasminea,  Sibth.  FL  Grcoca, 
t.  358 ;  D.  glandvlosa,  Reichenb.  Fl.  Germ.  t.  553.  Same  as  preceding,  but  seg- 
ments of  perianth  acute,  lanceolate,  nearly  as  long  as  or  longer  than  half  the 
tube.    South  Europe. 

3.  D.  buxifolia,  Vahl ;  DC.  Prodr.  534.  Leaves  pubescent,  segments  of  peri- 
anth subobtuse,  shorter  than  half  the  tube.    Western  Asia. 

4.  D.  coUina,  Smith  ;  Sibth.  FL  Gneca,  t  359  ;  Reichenb.  FL  Germ.  %.  554. 
Leaves  hairy  beneath.  Fl.  large,  pink  or  purple,  segments  of  perianth  ovate, 
obtuse.    South  Europe,  Asia  Minor.    Haray  in  England. 

5.  D.  sericea,  Vahl ;  DC.  Prodr.  xiv.  535.  Leaves  oblanceolate,  obtuse,  pu- 
bescent beneath,  flowers  numerous  in  bracteate  heads,  segments  of  perianth 
obtuse,  shorter  than  one-third  the  tube.    Greece,  Western  Asia. 

2  B 
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2.  D.  papyracea,  WalL  ;  Jacq.  Voy.  Bot.  i  148. — Syn.  D.  catmabina, 
Wall ;  D.  odora,  Don  Prodr.  FL  Nep.  68  (not  Thunb.)  Vern.  Niggi, 
mahadeo  kaphul  (God's  Flower),  Pb. ;  Set  baruwa,  satpimi,  N.W.P. 

A  tall  shrub,  branches  often  bi-  and  tri-fdrcate,  youngest  branchlets 
slightly  pubescent.  Leaves  subcoriaceous,  approximate  near  ends  of 
branches,  glabrous,  lanceolate,  3-5  in.  long,  narrowed  into  a  short,  mar- 
ginate  petiole,  midrib  prominent,  lateral  nerves  numerous,  indistinct. 
Flowers  scented,  white  yellowish  or  purple,  sessile,  in  terminal  heads  of 
6-12  fl.,  surrounded  by  numerous  oblong  or  lanceolate  bracts.  Perianth- 
tube  |  in.  long,  pubescent  outside,  segments  ovate,  acute,  less  than  half 
the  length  of  tube.  Stamens  of  the  lower  series  inserted  in  the  middle  of 
the  tube.     Fruit  ovoid,  succulent,  red  or  orange  when  ripe. 

Himalaya  between  3000  and  9000  ft,  from  near  the  Indus  to  Bhutan.  Kasia 
hills.  FL  March-April,  also  in  autumn.  Attains  7-8  ft,  bark  ash-coloured, 
smooth,  smells  unpleasantly  when  bruised.  In  Nepal  and  Eamaon,  paper  is 
made  of  the  inner  fibrous  bark,  which  is  boiled  with  wood-ashes,  washed,  and 
beaten  to  pulp  on  a  stone,  and  spread  on  frames  made  of  bamboo  matting. 
Daphne  paper  is  very  strong  and  tough,  does  not  crack  or  break,  very  durable, 
is  not  eaten  by  insects,  and  used  for  important  records.  There  is  a  tradition  in 
Nepal  that  the  art  of  making  paper  was  introduced  from  China  about  500-600 
years  ago.  Indian  Daphne  paper  much  resembles  some  kinds  of  Chinese  paper. 
The  flowers  are  offered  up  in  Hindu  temples. 

D.  odora,  Thunb. ;  Japan,  is  similar,  but  has  more  coriaceous  leaves  and  a 
glabrous  perianth. 

2.  WLKSTBCEMIA,  Endl. 

Trees  or  shrubs  with  opposite  or  alternate,  submembranous,  deciduous 
leaves.  Style  terminal,  short ;  stigma  capitate.  Berry  at  first  included 
in  the  perianth,  which  splits  open  laterally,  and  ultimately  falls  off. 

1.  W.  virgata,  Meisner ;  DC.  Prodr.  xiv.  547.— Syn.  W.  eaneeeens, 
Meisner;  W.  salicifolia,  D1*-  in  Jacq.  Voy.  Bot.  t.  149 ;  Daphne  sericea, 
Don  Prodr.  FL  Nep.  69 ;  D.  canescens,  Wall. ;  D.  virgata,  WalL  Vern. 
Bhat  niggi,  thildk,  Pb. ;  Chamlia,  Kamaon. 

A  small  shrub,  with  slender  branches,  pubescent  with  long  soft  hairs. 
Leaves  subopposite  and  alternate,  lanceolate-oblong,  about  2  in.  long,  on 
short  petioles.  Flowers  white,  subsessile,  in  many-flowered  heads  or 
spikes,  which  are  arranged  in  terminal  panicles.  Perianth-tube  slender, 
pubescent  outside  with  soft  silky  hairs,  many  times  longer  than  the  ovate- 
oblong,  obtuse  segments.     Ovary  hairy. 

Himalaya,  in  the  Panjab  to  near  the  Indus,  between  5000-7000  ft  Common 
in  Kamaon  and  Nepal.  Kasia  hills,  Ceylon.  FL  June- Aug.  Paper  (inferior) 
and  rope  are  made  from  the  bark  in  Kamaon. 

Edgeworthia  Gardneri,  Meisner— Syn.  Daphne  Gardner*,  WalL,  is  a  large 
shrub  with  herbaceous  lanceolate  leaves,  and  large,  dense,  subglobose  flower- 
heads,  H  in.  diam.  Ovary  with  a  dense  tuft  of  stiff  hairs,  style  long,  filiform. 
Nepal,  Sikkim. 
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Lagetta  lintearia,  Lamarck ;  Bot  Mag.  t.  4602,  the  Jamaica  Lace-Bark,  is  a 
middle-sized  tree,  with  ovate  leaves  and  white  flowers  in  loose  terminal  spikes. 
The  inner  bark  consists  of  numerous  distinct  (annual)  layers  of  finely  reticulate 
fibre,  made  into  ropes,  whips,  paper,  lace,  and  all  kinds  of  wearing  apparel. 

Under  this  Order  is  generally  classed  Aquilaria  Agattocha,  Roxb.  FL  Ind.  ii. 
422,  and  Trans.  Linn.  Soc.  xxi.  199  ;  Hook.  Ic.  t  6  ;  Royle  I1L  p.  171,  t  36,  a 
large  tree,  with  alternate  leaves  and  decandrous,  bisexual  flowers,  the  stamens 
alternating  with  short  scales  placed  in  the  mouth  of  the  perianth,  which  yields 
a  great  portion  of  the  famous  Aloes  or  Eagle-wood,  used  as  incense  and  to  make 
ornaments  and  rosary  beads.    Mountains  east  of  Bengal 

Order  LXIV.   BLJEAGNEJE. 

Trees  or  shrubs,  more  or  less  lepidote,  with  alternate  exstipnlate  en- 
tire leaves.  Flowers  usually  hermaphrodite,  or  unisexual  in  Hippophae, 
regular.  Perianth  inferior,  gamophyllous,  tubular,  with  a  4-lobed  limb, 
valvate  in  aestivation,  or  dimorphic  in  Hippophae  (of  male  fl.  diphyllous, 
of  female  fl.  tubular).  Stamens  usually  4,  epiphyllous,  alternate  with 
the  perianth  -  lobes ;  4,  with  subsessile  anthers,  between  the  2  perianth 
leaves  in  Hippophae.  Ovary  free,  1 -celled,  with  a  solitary  erect  ovule, 
closely  invested  by  the  persistent  accrescent  base  of  the  perianth-tube ; 
style  simple,  laterally  stigmatose.  Fruit  indehiscent,  enclosed  within 
the  at  length  succulent  perianth-base ;  albumen  thin ;  radicle  inferior. — 
Royle  I1L  322. 

Flowers  unisexual,  dioicous ;  perianth  of  male  fl.  2-leaved       .      1.  Hippophae. 
Flowers  bisexual ;  perianth  tubular,  4-cleft     ....      2.  Eljkagnus. 

1.  HIPPOPHAE,  Linn. 

Shrubs  or  small  trees,  often  spinescent,  with  alternate  narrow  leaves  and 
precocious  flowers.  Male  flowers  sessile,  in  the  axil  of  deciduous  bracts. 
Perianth  of  2  opposite  round  or  oblong  leaves.  Stamens  4.  Female 
flowers  axillary,  solitary,  pedicellate.  Perianth  tubular,  minutely  bifid  at 
the  mouth. 

Under  side  of  leaves  white,  velvety,  with  a  dense  tomentum  of 

short  stellate  hairs 1.  H.  saXicifolia. 

Under  side  of  leaves  densely  clothed  with  white  or  rust-coloured 

stellate  scales 2.  H.  rkamnoides. 

1.  H.  salicifolia,  Don  Prodr.  FL  Nep.  68.— Syu.  H.  conferta,  Wall 
Vern.  Ashuk,  Nepal ;  Surch,  Bassahir. 

A  large  shrub,  with  scattered  lateral  thorns,  the  ends  of  main  branches 
often  thorny.  Leaves  membranous,  2-3  in.  long,  linear-lanceolate,  narrowed 
into  a  short  petiole,  edges  revolute,  green  and  glabrate  above  (pubescent 
while  young),  white  velvety  beneath,  with  dense  soft  tomentum  of  short 
stellate  hairs ;  branchlets,  petiole  and  midrib  clothed  beneath  with  circular, 
irregularly  indented  rust-coloured  scales,  a  few  ferruginous  scales  occasion- 
ally on  the  under  side  of  leaves.  Fruit  fleshy ;  seed  dark  brown,  shining, 
compressed,  ovate  or  obovate,  J  in.  long,  with  a  deep  longitudinal  furrow 
on  one  and  a  shallow  furrow  on  the  other  face. 
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Outer  and  middle  Himalaya.  Sutlej  valley  up  to  Chini.  Baspa  valley  (Shoang, 
Sangla).  6000  to  10,000  ft.  Kamaon,  Nepal,  Sikkim  (7000-10,000  ft)  Probably 
also  on  the  Bias  river,  and  in  the  lower  Chenab  and  Jhelam  valley.  FL  June, 
July ;  fr.  Sept.,  Oct     Attains  20  ft    Hardy  in  England. 

2.  H.  rhamnoides,  Linn. ;  Hook.  Stud.  Fl.  323.— Syn.  H.  tibetana, 
Schlechtendal  in  Linnaea,  xxxii.  296.  Vern.  Tsarapp,  tsarma,  tsar- 
rnang,  sirma,  tsuk,  tarru,  nlechak,  tserkar,  Ladak,  Piti,  and  LahouL 
Regarding  the  following  names  it  is  uncertain  whether  they  relate  to  this 
or  to  the  preceding  species  :  Kula  bis,  bdntphunt,  amb,  kanda,  mtlech, 
Pb. ;  Dhur  chick,  tarwa,  chuk,  chuma,  N.W.P. 

A  large  thorny  shrub,  sometimes  a  small  tree.  Leaves  subcoriaceous, 
£-2  in.  long,  linear-lanceolate  or  oblanceolate,  narrowed  into  short  petiole, 
edges  flat  or  revolute,  branchlets  and  under  side  of  leaves  densely  clothed 
with  silvery  or  rust-coloured  circular,  irregularly  indented  scales,  but  not 
pubescent ;  upper  side  of  leaves  with  a  few  scales  when  young,  glabrous 
and  dull  green  afterwards.  Fruit  fleshy,  orange  or  bright  scarlet  when 
ripe,  seed  dark  brown,  nearly  black,  shining,  obovoid,  slightly  compressed, 
less  than  £  in.  long,  with  a  deep  longitudinal  furrow  on  one  and  a  slightly 
depressed  line  on  the  other  side.  The  specimens  from  the  inner  Himalaya, 
Tibet,  Afghanistan,  and  Central  Asia  are  silvery,  whereas  the  European 
shrub  has  often  ferruginous,  mixed  with  silvery  scales,  and  this  character 
does  not  furnish  any  distinction  between  H.  tibetana  and  rhamnoides. 
In  the  seeds  I  can  discover  no  difference. 

Afghanistan.  Inner  arid  tract  of  the  N.  W.  Himalaya,  chiefly  in  the  moist  gra- 
velly stream-beds  (Lahoul,  Ladak,  Piti,  upper  Kunawar,  inner  Kamaon,  Tibet), 
between  7000  and  12,000  ft.,  found  as  high  as  15,000  ft  at  Darma  Yankti  in 
Tibet  (R.  Strachey  and  Winterbottom).  Beyond  India,  in  Central  Asia,  and 
in  Europe,  where  it  is  abundant  in  the  shingly  and  gravelly  valleys  of  the  Alps 
and  Apennines,  along  the  Rhine  (as  far  as  Strasburg),  and  on  other  rivers 
descending  from  these  mountains,  and  common  in  many  places  on  the  coast  of 
the  Mediterranean,  the  Atlantic,  the  German  Ocean,  and  the  Baltic.  Cultivated 
for  ornament  in  Europe,  and  (as  a  fruit-tree)  at  Kabul  Fl.  and  fr.  May-Nov. 
The  geographical  limits  of  these  two  species  demand  farther  inquiry  on  the 
spot.  In  the  upper  Sutlej  valley  Dr  Stewart  and  I  collected  specimens  (in  1864) 
of  H.  salicifolia  as  far  up  as  Chini,  and  of  rhamnoides  as  low  down  as  Biba. 
below  the  mouth  of  the  Tidong  river,  and  the  specimens  collected  in  the  aria 
region  of  the  upper  Sutlej,  Chenab  and  Indus  valleys,  and  on  their  tributaries, 
all  belong  to  H.  rhamnoides.  Dr  Stewart  regarded  both  as  one  species,  and  it 
remains  lor  future  observers  to  determine  whether  there  are  intermediate  forms, 
and  whether  (which  is  quite  possible)  H.  salicifolia  is  identical  with  the  Euro- 
pean and  Central  Asiatic  plant,  modified  by  the  influence  of  a  moister  climate, 
and  less  severe  cold  in  winter.  I  do  not  attach  much  value  to  the  different  shapes 
of  the  seeds,  discussed  in  detail  by  Schlechtendal  (1.  c.  295),  for  I  And  that  there 
is  considerable  variation  in  this  respect ;  but  the  stellate  hairs  (with  6-9  distinct 
arms)  of  salidfolia,  are  completely  different  from  the  flat  circular,  irregularly 
indented  scales  of  rhamnoiaes,  composed  of  numerous  elongated  cells  radiating 
from  a  dark  centre.  It  should,  however,  be  borne  in  mind,  that  scales  and  stel- 
late hairs  differ  in  degree  only  ;  and  it  will  be  an  interesting  inquiry  to  trace 
intermediate  stages,  if  there  are  any,  and  to  indicate  the  connection  of  the  struc- 
ture of  this  fine  tomentum  with  the  difference  in  the  climatic  conditions.  At 
present  I  had  no  alternative  but  to  keep  the  two  forms  apart  as  distinct  species. 
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Gregarious,  on  dry  ground  a  low  prostrate  shrub,  in  moist  places  a  small 
tree  20  ft.  high,  with  stiff  thorny  branches,  trunk  sometimes  5-6  ft.  girth, 
often  forming  dense  thickets,  extending  continuously  for  miles,  and  nearly 
impervious,  except  along  certain  beaten  tracts  (T.  Thomson,  West  Himalaya, 
195).  The  roots  of  the  European  shrub  are  long  spreading,  with  numerous 
root-shoots  (drageons),  and  the  shrub  is  very  useful  in  the  French  Alps  in 
fixing  the  loose  gravel  and  rubble  of  mountain  torrents  and  stream-beds.  The 
bark  is  described  by  Stewart  as  follows — the  description  probably  refers  to  the 
Tibetan  plant :  "  The  older  bark  gets  reddish  brown,  and  remains  for  a  time 
pretty  smooth,  that  of  the  trunk  is  3  lines  thick,  inner  substance  brownish  black 
with  white  dots,  externally  very  dark,  almost  black-edged,  white  occasionally 
showing  through  long  deep,  very  irregular,  vertical  and  shallow  short  transverse 
furrows,  which  divide  it  into  tesselated  plates,  the  surface  of  which  is  smoothish, 
somewhat  shining,  but  undulated,  brownish  grey,  the  base  being  brown,  with 
white  elevated  specks,  circular  and  transverse-oblong  to  6  in.  long.  The  bark 
has  from  a  little  distance  some  general  resemblance  to  that  of  Acacia  modesta" 
The  wood  of  the  European  shrub  is  yellowish  brown,  and  has  distinctly-marked 
annual  rings,  the  inner  or  spring  wood  of  each  ring  being  porous,  and  mainly 
composed  of  numerous  moderate-sized  vessels,  the  outer  or  autumn  wood  being 
more  compact  with  fewer  pores,  medullary  rays  numerous,  very  fine.  It  is  used 
for  fuel  and  charcoal.  The  thorny  branches  are  used  for  piled-up  hedges,  and  the 
shrub  is  invaluable  in  the  dry  treeless  tracts  of  the  inner  Himalaya.  In  Lahoul 
the  thickets  of  Hippophae  are  "  so  valued  as  to  be  considered  village  property  " 
(Cleghorn,  Panjab  Forests,  151).  The  fruit  is  intensely  acid,  but  boiled  with 
sugar  it  forms  a  palatable  and  wholesome  preserve  (H.C.)  In  Kunawar  it  is 
made  into  a  condiment  (Chatni). 

2.  EUEAGNU8,  Linn. 

Trees  or  shrubs,  occasionally  spinescent,  with  alternate  entire  leaves, 
densely  lepidote  at  least  on  the  under  surface.  Flowers  hermaphrodite  or 
unisexual  by  abortion,  regular,  pedicellate  in  axillary  fascicles.  Perianth 
tubular  or  dilatated  above,  with  a  spreading  4-valved  limb,  base  of  the 
tube  closely  constricted  around  the  ovary  ;  limb  at  length  deciduous,  cir- 
cumscis8  immediately  above  the  ovary.  Stamens  4,  epiphyllous,  alternate 
with  the  perianth  lobes.  Fruit  enclosed  in  the  succulent  persistent  and 
accrescent  base  of  the  perianth,  with  a  bony  or  coriaceous  kernel. 

Kernel  thick,  osseous  ;  a  deciduous  tree 1.  E.  hortenMs. 

Kernel  thin,  coriaceous,  inside  clothed  with  a  dense  felt  of 
white  hairs. 
Free  part  of  perianth  campanulate,  not  more  than  twice  the 
length  of  segments  ;  fruit  1-14  m«  l°ng »  an  evergreen 

shrub 2.  E.  latifolia. 

Free  part  of  perianth  tubular,  more  than  twice  the  length  of 

segments  ;  fruit  J  in.  long  ;  a  deciduous  shrub      .  8.  E.  umbellala. 

1.  E.  hortensis,  M.  Bieberetein.  —  Syn.  E.  angusti 'folia  and  E. 
orientalw,  linn,  (partly);  Sibth.  FL  Grseca,  t.  152 ;  Eeichenb.  Ic.  Fl. 
Germ.  t.  549  ;  Bot.  Keg.  i  1156.  E.  Moorcroftii,  Wall  Pers.  Zin 
zeid.  Vern.  Sanjtt,  sanjata,  Afg.  ;  Sirring,  mrshing,  Tibet ;  Shiulik, 
N.W.P. 

A  middle-sized  tree  with  silvery  grey  foliage  and  branchlets ;  branches 
shining,  reddish  -  brown.      Leaves  ovate-  or  oblong  -  lanceolate,  obtuse, 
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blade  1-3  in.,  petiole  \  in.  long,  under  side,  as  well  as  petioles  and  branch- 
lets,  covered  continuously  by  silvery  circular  scales,  composed  of  radiating 
cells,  upper  side  dull  green  with  copious  scattered  scales,  midrib  promi- 
nent beneath,  main  lateral  nerves  4-6  pair,  indistinct  Flowers  yellow, 
fragrant,  axillary,  pedicellate,  1-3  together.  Perianth  silvery  outside,  gla- 
brous and  yellow  inside,  the  upper  free  portion  campanulate,  4-dentate. 
Fruit  axillary,  solitary,  ovoid-oblong,  red  when  ripe,  f  in.,  stalk  \  in.  long, 
kernel  oblong,  with  a  thick  osseous  shell.     Seed  oily. 

Indigenous  in  Central  Asia,  Syria,  Macedonia  and  Greece.  Cultivated  in  the 
Mediterranean  region,  Afghanistan,  Beluchistan,  Yarkand,  and  in  Tibet,  between 
7000  and  10,600  ft.  (Baltis,  near  Leh,  Nubra).  Thomson,  1.  c.  243,  describes  the 
Moeagnus  (and  Apricot)  growing  in  places  in  Baltistan  where  "no  cultivation 
could  ever  have  existed,"  but  adds  that "  they  were  too  few  in  number  to  be  really 
regarded  as  indigenous."  Is  this  tree  ever  cultivated  in  the  Panjab  Himalaya 
under  the  name  of  Ghewdin  f  Fl.  (in  Tibet)  May-July  ;  fr.  Aug.  The  tree  is 
deciduous,  but  the  withered  leaves  remain  attached  to  the  tree  instead  of  falling 
off  at  the  end  of  autumn.  Attains  25  ft.,  with  an  erect,  straight  trunk,  5-6  ft. 
girth,  and  a  rounded,  close  handsome  crown.  Bark  thick,  fibrous,  smooth,  light 
grey,  between  deep  longitudinal,  ragged,  dark-brown  furrows.  Sapwood  narrow, 
heartwood  dark  brown,  porous  and  soft,  medullary  rays  numerous,  used  for  fuel. 
A  transparent  brown  and  white  sum,  similar  to  gum-arabic,  exudes  from  wounds 
in  the  bark  (Beluchistan,  Stocks).  The  tree  is  mainly  cultivated  on  account  of 
its  fruit,  which  is  acid  (sweetish  acid  and  mealy  when  ripe  in  Greece)  and  eat- 
able. A  spirit  is  distilled  from  it  in  Yarkand,  and  Moorcroft  states  that  the 
annual  yield  of  a  tree  is  often  16-20  lb.  of  dried  fruit.    Hardy  in  England. 

2.  E.  latifolia,  Linn.— Tab,  XLVL— Wight  Ic.  t.  1856.— Syn.  E. 
conferta,  Roxb.  Fl.  Ind.  i  440.  E.  feirtiginea,  A.  Rich.;  DC.  Prodr. 
xiv.  610.     Vern.  Ghiwdi,  rnijJiaula,  Kamaon. 

Evergreen,  with  divergent  axillary  spines;  branchlets,  petioles  and 
under  side  of  leaves  densely  clothed  with  silvery  or  ferruginous,  circular, 
lobed  and  dentate  scales.  Leaves  ovate-oblong,  acuminate,  blade  5-6 
in.,  petiole  J  in.  long,  upper  surface  glabrous,  shining.  Flowers  few  or 
numerous,  pale  yellow,  scented,  pedicellate,  in  axillary,  often  shortly  pe- 
dunculate clusters.  Perianth  clothed  outside  with  silvery  scales,  the 
upper  free  part  (in  the  bisexual  flowers)  campanulate,  not  more  than 
twice  the  length  of  segments.  Fruit  ovoid-oblong,  1-1 J  in.  long,  red  or 
yellow  when  ripe,  succulent,  putamen  coriaceous,  with  8  prominent  ribs, 
clothed  inside  with  a  thick  felt-like  coating  of  white  silky  hairs. 

Himalaya,  Kamaon  to  Bhutan.  (Panjab  1500  to  9000  ft.,  according  to  Dr 
Stewart.)  Kasia  hills,  Silhet,  Burma,  South  India,  Ceylon,  Indian  Archipelago. 
FL  (usuallv)  Nov.-Feb. ;  fr.  May,  June,  often  remaining  long  on  the  tree.  A 
tall  straggling  or  more  or  less  scandent  shrub,  or  a  small  tree.  The  wood  re- 
sembles that  of  E.  hortcnsis.  The  fruit  has  an  agreeable  acid  taste,  somewhat 
astringent,  and  is  eaten. 

Roxburgh,  1.  c  441,  describes  B.  arborea  (with  white  flowers,  DL  in  Herb. 
Eew,  2432)  as  a  large  tree,  a  native  of  the  Garrow  hills,  fruit  shaped  like  an 
olive,  but  much  larger.    Is  this  a  distinct  species  ? 

3.  B.  umbellata,  Thunberg.— Syn.  E.  parvifdia,  Wall;  Boyle  I1L  t 
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81,  fig.  1 ;  Boi  Reg.  xxix.  t.  51.  Vern.  Ghiwdin,  karikol,  hankoli,  Pb., 
N.W.P. ;  Giwdin,  gawai,  gdhin,  ghln,  gihen,  gianhan,  Jcidin,  banmewa, 
Pb.  (Dr  Stewart  gives  these  names  to  E.  latifolia,  which  is  not,  as  far 
as  I  am  aware,  a  native  of  the  Panjab.) 

A  deciduous  shrub,  often  thorny,  the  current  year's  shoots  and  under 
side  of  leaves  silvery  grey  with  shining  white  scales,  branches  dull  grey- 
ish-brown. Leaves  oblong-lanceolate,  obtuse,  blade  l-2£  in.,  petiole  \  in. 
long,  under  side  densely  clothed  with  silvery  scales,  upper  side  bright 
green,  with  a  few  scattered  stellate  hairs.  Flowers  white,  axillary,  often 
2  or  3  together,  appearing  with  the  leaves  on  the  current  year's  shoots. 
Perianth  silvery  outside,  white  or  pale  yellow  inside,  the  upper  free  por- 
tion slender,  tubular  or  elongate-conical,  the  4  teeth  less  than  half  the 
length  of  (the  free)  tube.  Fruit  ovoid  or  globose,  \  in.  long,  succulent, 
putamen  ribbed,  coriaceous,  clothed  inside  with  a  dense  felt  of  soft  white 
hairs. 

Himalaya  from  near  the  Indus  to  Bhutan,  between  3000  and  10,000  ft 
China.    Japan.    Hardy  in  England.    Fl.  April-June.    The  fruit  is  eaten. 

I  follow  Maximowicz,  Diagn.  Plant  Nov.  Jap.  Dec.  viii.  560,  in  uniting  E, 
umbdlata  and  parvifolia,  and  in  distinguishing  them  from  E.  latifolia,  with 
which  they  are  united  by  Thwaites,  Enum.  PL  ZeyL  252.  Dr  Stewart  consid- 
ered that  both  E.  latifolia,  the  flowers  (qui  satyad,  ddhH  phal)  sold  in  the 
Panjab  drug-shop,  and  parvifolia  were  found  in  the  Panjao,  but  the  latter, 
with  white,  exquisitely  Heliotrope-like  scented  flowers,  much  less  common. 

Order  LXV.  LORANTHACKffi. 

Evergreen  parasitic  shrubs,  living  on  stems,  branches  or  roots  of  other 
shrubs  or  trees.  A  few  species  apparently  terrestrial,  are  probably  root- 
parasites.  Leaves  coriaceous,  entire,  usually  opposite,  often  wanting. 
Flowers  small  and  inconspicuous  or  larger  and  gaily  coloured,  regular, 
hermaphrodite  or  unisexual  Perianth  in  Viscum  and  Arceuthobium 
simple,  epigynous,  with  2-4  valvate  lobes,  in  Loranthus  apparently  double, 
the  outer  (calyx)  adnate  to  the  ovary  with  a  free  truncate  or  toothed 
limb  (probably  an  annular  dilatation  of  the  axis),  the  inner  (corolla)  of 
3-6  free  or  equally  or  unequally  cohering  segments  (petals),  valvate  in 
aestivation.  Stamens  as  many  as  perianth-lobes  or  petals,  opposite  and 
adnate  to  them.  Ovary  inferior  with  a  solitary  erect  ovule  adnate  nearly 
throughout  to  the  wall  of  the  ovary,  which  thus  presents  a  homogeneous 
mass  on  section.  Fruit  more  or  less  baccate,  often  with  a  strongly  vis- 
cous mesocarp.  Seed  solitary,  albuminous,  in  Viscum  occasionally  poly- 
embryonous. — Royle  HL  235 ;  Wight  HL  ii.  63 ;  Oliver  on  Loranthacese 
in  Linn.  Soc.  Journ.  vii  90. 

Flowers  unisexual,  dioicous  or  monoicous ;  perianth  coriaceous 
or  fleshy,  inconspicuous. 
Joints  not  sheathing ;  anthers  with  many  cells,  dehiscing 

by  numerous  pores 1.  Viscum. 

Joints  terminating  in  a  cup-shaped  sheath  ;  anthers  1  •celled, 

dehiscing  by  a  transverse  slit 2.  ARCEUTHOBruM. 

Flowers  bisexual,  showy;  petals  5-6,  long,  linear,  free  or  connate    8.  Loranthus. 
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1.  VISCUM,  Linn. 

Glabrous  shrubs  with  trichotomous  or  dichotomous  branches.  Leaves 
opposite  or  wanting.  Flowers  minute,  dioicous  or  monoicous.  Male  fl. : 
perianth  3-4-fid,  anthers  adnate  to  the  perianth-lobes,  multilocellate,  de- 
hiscing by  pores  on  the  inner  face.  Female  fl. :  perianth  3-4-lobed,  lobes 
deciduous  or  persistent     Style  short  or  0. 

Leaves  flat,  conspicuous ;  perianth-segments  deciduous. 

Flowers  dioicous ;  berries  white 1.    V.  album* 

Flowers  monoicous  ;  berries  dark-coloured. 
Berry  ovoid-oblong,  smooth ;  leaves  falcate  or  obliquely 

ovate,  acute 2.    V.  numoiewni, 

Berry  subglobose,  warty  or  with  minute  elevated  dots; 

leaves  obovate,  obtuse 8.    V.  oriental*. 

Leaves  wanting ;  branches  flat,  jointed. 

Joints  cuneate;  berries  minute;  perianth •  segments  per- 
sistent      .        .   • 4.   V.  articulatum. 

Joints  linear ;  berries  \  in.  diam. ;   perianth  •  segments 

deciduous 5.   V.  cUUnuatum. 

1.  V.  album,  Linn.;  Hook.  Stud.  Fl.  324.— Syn.  V.  sidlatma,  Don 
Fl.  Nep.  142  (probably).  Mistletoe.  Vern.  Turapani,  Afg.;  Bhangra, 
banda,  bambal,  kakbang,  ahalu,  icaJial,  rem,  reori,  reng,  Pb. ;  Ban,  banda, 
K.W.P. 

A  rounded,  very  ramous,  yellowish-green  shrub,  about  2-3  ft.  diam., 
wholly  glabrous.  Stems  terete,  branches  jointed,  dichotomous.  Leaves 
flat,  cuneate-oblong  or  oblanceolate,  apex  rounded,  about  2  in.  long,  with 
3-5  indistinct  longitudinal  nerves.  Flowers  dioicous,  sessile,  in  clusters  of 
3  or  5,  in  the  bifurcations  of  branches,  enclosed  in  fleshy,  slightly  ciliate 
concave  bracts,  the  terminal  flower  solitary  in  a  cup-shaped  bract,  the 
lateral  flowers  in  pairs  (at  right  angles  in  the  case  of  6  fl.),  each  pair  in- 
cluded in  an  elongated  concave  bract,  with  rounded  edges.  Perianth-seg- 
ments triangular,  acute,  thick,  deciduous.  Berry  white,  smooth,  almost 
transparent,  subglobose,  £  in.  diam. 

Afghanistan.  Trans-Indus  on  the  eastern  slopes  of  the  Suliman  range  at 
3000-4000  ft.  N.W.  Himalaya  from  the  Indus  to  Nepal,  between  3500  and 
9000  ft.  Europe,  Syria,  Caucasus,  Siberia,  Amurland,  Japan.  FL  March- 
May  ;  fr.  Sept-Nov.,  often  remaining  long  on  the  tree.  The  Mistletoe  lives  on 
most  trees  (rare  on  Oak,  and  never  on  the  Horse-  and  Sweet  Chestnut)  in 
Europe.  In  the  N.W.  Himalaya  it  is  chiefly  found  on  the  Apricot,  reach, 
Pyrus  variolosa,  Crataegus  Pyracantka,  the  Walnut,  Elm,  Alnus,  Poptdus 
nigra,  less  often  on  Pavia,  the  Pear,  Olea  cnspidata,  Morns  serrcUa,  Salix, 
Quercus  Ilex  (Afghanistan  and  Suliman  range),  and  has  once  been  found  on 
Oak  in  the  N.W.  Himalaya.  In  Lahoul  it  is  used  medicinally,  and  in  Europe 
bird-lime  is  made  of  the  viscid  pulp  of  the  fruit. 

When  the  seed  of  the  Mistletoe  germinates,  the  roots  penetrate  the  bark  to 
the  surface  of  the  wood,  where  they  spread  and  are  gradually  enclosed  by  the 
new  layers  of  wood,  and  thus  it  comes  to  pass  that  the  roots  of  Viscum  (and 
Loranthus)  get  embedded  in  the  wood  of  the  foster-plant  The  tissue  of  para- 
site and  foster  plants,  however,  remains  always  distinct  Branches  infested  with 
these  parasites  swell  out  irregularly,  are  often  twisted  and  deformed,  and  even- 
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tually  perish.  The  tissue  of  the  parasite-roots  is  softer  than  the  surrounding 
wood  of  the  foster-plant,  and  decays  readily.  This  explains  the  curiously 
grooved  cavities  or  cup-shaped  hollows  in  the  wood  of  trees  which  have  been 
attacked  by  Loranthus.  Some  species  of  Viscum  throw  out  superficial  roots 
from  their  stem,  which  attach  themselves  to  the  bark  of  the  foster-plant  by 
suckers.  Regarding  the  anatomy  of  the  Mistletoe,  and  the  alterations  which 
the  wood-tissue  of  the  Maple  and  other  trees  undergoes  when  attacked  by  it, 
see  Harley  on  the  Parasitism  of  the  Mistletoe  (Trans.  linn.  Soc.  xxiv.  175). 

2.  V.  monoictun,  Roxb.  n.  Ind.  iii.  763. — Syn.  V.  bengalense,  Roxb. 
HI.  in  Herb.  Kew,  t  1181 ;  V.  falcatum,  Wall. 

Stems  terete,  branches  jointed,  trichotomous,  or  dichotomous  by  the 
abortion  of  the  central  or  one  of  the  side  shoots.  Leaves  bright  green,  flat, 
falcate  or  obliquely  ovate,  acute,  narrowed  into  a  short  petiole,  2-4  in.  long, 
with  3-5  prominent  longitudinal  nerves,  edge  slightly  undulate.  Flowers 
monoicous  (sometimes  dioicous?),  short-pedicellate,  in  axillary  peduncu- 
late clusters  of  3-5  flowers,  supported  by  a  common  transversely  oblong 
concave  bract,  with  acute  cusps.  Berry  smooth,  oblong,  blackish-brown 
when  ripe,  \  in.  long,  on  a  short  stalk. 

This  species  is  with  certainty  known  only  from  the  Sundarbans  (Roxburgh), 
Silhet,  the  Kasia  hills  (to  3000  ft.),  the  Sikkim  Terai  and  lower  hills  (to  4000 
ft.),  and  Gorakhpur.  Oudh  forests  (on  Elceodendron  BoxburgMi),  according  to 
sp.  collected  by  R.  Thompson  and  identified  by  Dr  Stewart,  which,  however,  I 
have  not  seen.  There  are  also  specimens  in  Herb.  Kew  collected  by  Edgeworth 
in  Banda,  on  Zizyphus  xylopyra  and  Bassia  latifolia,  which  probably  belong 
to  this  species.    Fl.  May  ;  fr.  Aug.,  Sept 

3.  V.  orientals,  Willd.;  W.  &  A.  Prodr.  379 ;  Benth.  Fl.  Hongkong. 
141 ;  Blume,  Fl.  Java  (Lorantheae),  tab.  24,  25. — Syn.  V.  verticUlatum^ 
Roxb.  FL  Ind.  iii  764  (not  Linn.) 

Stems  terete,  branches  jointed,  trichotomous  or  by  abortion  dichoto- 
mous. Leaves  flat,  thick,  fleshy-coriaceous,  obovate,  obtuse,  1-2  in.  long, 
with  3-5  indistinct  longitudinal  nerves.  Flowers  monoicous,  short-pedi- 
cellate, in  axillary  short -pedunculate  or  sessile  clusters  of  3-5  flowers, 
often  several  clusters  in  one  axil,  each  cluster  supported  by  a  common, 
transversely  oblong  concave  bract.  Berry  globose  or  subglobose,  \  in. 
diam.,  with  numerous  minute  prominent  dots,  and  often  with  larger 
warts. 

Behar,  South  India,  Ceylon,  Indian  Archipelago,  Hong  Kong.  Fl.  March- 
June.  The  characters,  geographic  distribution,  and  foster- plants. of  this  and 
the  preceding  species  demand  farther  inquiry,  and  particularly  better  examin- 
ation of  the  growing  plants ;  they  seem  to  be  very  closely  allied. 

4.  V.  articulatum,  Burm. ;  Benth.  FL  Hongkong.  141.  —  Syn.  V. 
moniliforme,  Blume,  L  c.  t.  25  B ;  W.  &  A.  Prodr.  380 ;  Wight  Ic.  t 
1018,  1019.    Vern.  Pand. 

Axsmall  leafless  parasite,  with  numerous  slender  branches,  forming 
tufts  from  a  few  inches  to  2  ft.  in  length.    Stems  terete,  branches  fleshy, 
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trichotomous,  flat,  jointed,  joints  £4  "*•  l°n&  linear-cuneate,  from  a  nar- 
row base  widening  upwards,  not  striate,  but  often  with  a  prominent  mid- 
dle line.  Flowers  nionoicous  (sometimes  dioicous,  var.  corcUluides,  R. 
Wight),  sessile  and  clustered  at  the  end  of  joints ;  segments  of  perianth 
minute,  triangular,  persistent.  .Berry  globose,  very  small,  crowned  by 
the  persistent  segments  of  perianth,  3-4  in  sessile  clusters. 

Himalaya  from  Hazara  to  Kamaon  4000-9000  ft.  Kasia  hills,  mountains  of 
South  India  and  Ceylon.  Mt.  Ophir,  Malacca,  Java,  China  and  Japan,  Queens- 
land and  New  South  Wales.  FL  May-July  ;  fr.  Oct-Nov.  Grows  on  a  great 
variety  of  trees  ;  in  the  N.W.  Himalaya  on  Quercus  Ilex  (Jani  and  Kunai  in 
Eunawar),  ineana,  annulate,  dUatata  (Jaunsar),  on  Rhus,  Olea,  Rhododendron, 
arboreum,  and  the  Apricot  tree;  in  the  Nilgiris  on  Eurya;  in  Japan  on 
Symplocos  and  LiUaea. 

6.  V.  attenuatum,  DC. ;  W.  &  A.  Prodr.  380.— Syn.  V.  dichoto- 
mum,  Don  FL  Kep.  142  (probably).  Vern.  Budu,  pand,  Pb.,  N.W.P. ; 
Patha,  Banda;  Banda,  C.P. 

Stems  terete,  branches  flat,  jointed,  di-  or  tri-chotomous,  forming  loose 
tufts  up  to  3  ft.  long ;  joints  1-2  in.  long,  striated  with  6-12  prominent 
ribs,  tapering  towards  the  base,  generally  linear,  less  than  \  in.  wide,  but 
sometimes  oblong  or  ovate-oblong.  Flowers  monoicous,  sessile,  in  sessile 
clusters  of  3  at  the  ends  of  joints,  each  flower  supported  by  a  rounded, 
often  ciliate  concave  bract.  Perianth-segments  thick,  triangular,  deciduous. 
Berry  subglobose,  J  in.  diam. ,  yellow  when  ripe.  I  retain  the  name  accepted 
by  Wight  &  Arnott,  but  believe  that  farther  researches  will  identify  the 
plant  with  V.  compressum,  Poiret,  Encycl.  M4th.  Suppl.  ii.  861  (1811); 
Blume,  1.  c.  t.  26,  in  which  case  this  name  will  take  precedence.  Miquel's 
identification  of  V.  articirtatum  (monUiforme)  with  V.  compressum  (FL 
Ned.  Ind.  L  pi  i.  806)  I  fail  to  understand,  the  2  species  (as  I  take 
them)  being  completely  different 

Sub-Himalayan  tract  and  outer  ranges  from  the  Ravi  to  Assam,  ascending  in 
the  Panjab  to  3000,  in  Kamaon  to  5000,  in  Sikkim  to  6000  ft.  Kasia  hills. 
Behar,  Banda,  South  India,  Ceylon,  and  Java.    FL  June-Oct 

2.  ABCEUTHOBIUM,  M.  Bieberstein. 

Leafless  parasitic  shrubs  with  articulate  branches.  Flowers  minute, 
dioicous.  Male  fl.,  perianth  3-5-partite.  Anthers  sessile,  1 -celled,  de- 
hiscing by  a  transverse  slit.     Female  fl.,  perianth  2-dentate.     Stigma 


1.  A.  Oxycedri,  M.  Bieb. ;  Ledebour,  Fl.  Ross,  ii  380.— Syn.  Vis- 
cum Oxycedri,  DC.     Vern.  Shuk,  Sat,  LahouL 

A  small  parasite,  with  fleshy  stems,  dividing  di-  or  tri-chotomoualy  into 
numerous  jointed  branches,  forming  close  tufts  1-5  in.  long ;  joints  (of 
the  lower  branches)  about  \  in.  long,  nearly  four-sided,  somewhat  com- 
pressed, terminating  in  a  cup-shaped  sheath  which  encloses  the  base  of 
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the  next  joint  Flowers  dioicons,  sessile  in  fascicles  of  3-5,  half  immersed 
in  concave  bracts.  Fruit  short-stalked,  ovoid,  mucronate,  r*7  in.  long, 
fleshy,  deep  green  or  blackish,  white  when  dry ;  seed  in  the  lower  half, 
cylindrical,  thrown  out  with  great  force  when  the  fruit  is  ripe,  often 
2-3  ft  off,  and  being  covered  with  a  viscous  pulp,  attaches  itself  readily 
to  any  branch  upon  which  it  falls. 

This  remarkable  plant  grows  on  Juniperus  exedsa,  in  Lahoul  on  the  Upper 
Chenab,  at  9000-11,000  ft.,  where  it  was  discovered  by  the  Rev.  H.  A.  Jsescnke 
of  the  Tibet  Moravian  Mission.  It  pushes  long  creeping  roots  between  bark 
and  wood,  and  thus,  as  well  as  by  seed  gradually  overspreads  the  plant  on  which 
it  has  once  taken  root,  often  killing  the  branch  or  the  entire  tree.  Male  and 
female  plants  are  found  on  the  same  foster-tree.  The  fruit  ripens  in  winter, 
fourteen  months  after  flowering.  The  same  species  grows  on  Juniperus  Oxy~ 
cedri  and  on  J.  communis  on  the  Caucasus,  in  Armenia  and  Kurdistan,  Dal- 
matia,  the  French. Alps  (Basses  Alpes  near  Sisteron),  Algeria,  and  (on  Pinus 
ponderosa  and  other  species)  in  America  on  the  Rocky  Mountains,  in  California 
and  Mexico. 

3.  LOBANTHUS,  Linn. 

Shrubs  with  opposite,  rarely  alternate  leaves,  often  with  stellate  hairs. 
Flowers  usually  large,  showy,  usually  hermaphrodite.  Calyx  adnate, 
limb  entire  or  toothed.  Petals  3-6,  epigynous,  free  or  equally  or  unequally 
cohering  below.  Stamens  subequal  or  alternately  shorter,  epipetalous 
(rarely  free) ;  anthers  variously  affixed,  elliptical  to  linear,  occasionally 
multilocellate,  dehiscing  longitudinally.  Ovary  inferior ;  style  elongate, 
stigma  capitate.     Fruit  more  or  less  fleshy,  with  a  single  seed. 

Petals  free  ;  pedicels  opposite,  in  the  axils  of  deciduous  bracts .     1.  L.  ligustrinus. 
Petals  connate  into  a  tube  ;  pedicels  generally  alternate. 
Flowers  tetramerous ;  pedicel  and  ovary  pubescent 
Branchlets  and  under  side  of  leaves  stellate-tomentose. 
Ovary  turbinate ;  berry  club-shaped. 
Leaves  ovate,  6-7  in. ;  petiole  1  in.  long     .        .        .     2.  L.  pulvtrukntus. 
Leaves  broad-ovate  from  sub-cordate  base,  2-3  in. ;  peti- 
ole 4  in.  long 3.  L.  cordifolius. 

Ovary  cylindric  ;  berry  cylindric  or  ovoid      .        .        .    4.  L,  vestitu*. 
Branchlets  and  leaves  glabrous ;  flowers  red  and  green  in 

lateral  fasciculate  umbels  or  corymbs  .        .        .        .    5.  L.  umbeUifer. 
Flowers  pentamerous ;  pedicel  and  ovary  glabrous        .        .     6.  L.  longtyorw. 

1.  L.  ligustrinus,  Wall  in  Roxb.  FL  Ind.,  ed.  Carey,  il  219. 

A  parasitic  shrub  or  a  small  (apparently)  terrestrial  tree,  probably  par- 
asitic on  roots.  Branches  grey,  young  shoots  and  inflorescence  with  slight 
ferruginous  pubescence.  Leaves  opposite,  glabrous,  coriaceous,  the  upper 
sometimes  alternate,  ovate-lanceolate,  narrowed  into  a  short  petiole,  1-3 
in.  long.  Flowers  £  in.  long,  pale-pink  outside,  deep-red  inside ;  pedicels 
opposite  in  the  axils  of  lanceolate  deciduous  bracts,  in  axillary,  often 
trichotomous,  panicles  or  racemes,  which  are  shorter  than  the  subtending 
leaf;  small  persistent  ciliate  bracteoles  at  the  base  of  calyx.  Corolla 
of  4  distinct  linear  petals,  the  upper  half  spreading  or  reflexed,  the 
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lower  half  converging  into  a  four-sided,  slightly  expanding  tube.  Fila- 
ments red,  attached  to  the  base  of  petals;  anthers  basifixed.  Ovary 
rusty-tonientose,  campanulate,  supported  by  an  ovate,  acute,  semi-amplexi- 
caul,  adpre88ed  bracteole,  and  topped  by  the  narrow,  entire  calyx-limb ; 
stigma  capitate.  Fruit  ovoid,  J  in.  long,  truncate  at  top,  brown  when 
ripe. 

Siwalik  tract  and  outer  Himalayan  ranees  from  the  Jumna  to  Sikkim,  ascend- 
ing to  4000  ft.  Kasia  hills.  FL  May-July.  Generally  parasitic,  on  Albizzia 
Lebbeh,  Olea,  Litscea;  found  (apparently)  terrestrial  by  Dr  Hooker  in  the 
Kasia  hills. 

2.  L.  pulverulentus,  Wall  L  c  221. — Vern.  Parand,  Kamaon; 
Bdnda,  C.P. 

A  stout,  woody  parasite ;  inflorescence,  young  shoots,  and  under  side 
of  young  leaves  with  dense  yellowish-white,  mealy,  stellate  tomentum. 
Leaves  deep-green,  opposite,  coriaceous,  ovate,  blade  5-7  in.,  petiole  1  in. 
long ;  8-10  main  lateral  nerves  on  either  side  of  midrib.  Flowers  pale- 
green,  1  in.  long,  thickly  tomentose,  on  short  pedicels,  in  lateral  racemes 
about  2  in.  long,  which  are  often  fasciculate  and  axillary,  or  in  the  axils  of 
fallen  leaves ;  bracts  none,  but  a  small  persistent  bracteole  at  the  base  of 
ovary.  Corolla  slender,  tubular,  curved ;  segments  linear,  unilateral,  about 
one-third  the  length  of  the  tube.  Anthers  basifixed,  about  as  long  as  free 
portion  of  filaments,  cells  adnate  to  a  brown  linear  connective.  Stigma 
minute,  capitate.     Berry  J  in.  long,  club-shaped,  mealy. 

Kamaon,  ascending  to  4000  ft.,  Nepal,  Sikkim  Terai  and  outer  hills,  Bhutan, 
Central  Provinces  (on  Butea  frondosa),  Konkan.    Fl.  Dec-June. 

3.  L.  cordifolius,  WalL  1.  c.  222  ;  DC.  Prodr.  iv.  302. 

A  stout,  woody  parasite ;  branchlets,  young  shoots,  inflorescence,  and 
under  side  of  leaves  soft-tomentoso.  Leaves  opposite,  broad-ovate,  obtuse, 
from  a  subcordate  base,  blade  2-3,  petiole  J  in.  long.  Flowers  1  in.  long, 
outside  with  tawny  or  rusty  stellate  tomentum,  on  short  pedicels,  in 
short  lateral  dichotomous  corymbs ;  bracts  none,  but  a  small  persistent 
bracteole  at  the  base  of  ovary.  Corolla  slender,  tubular,  straight  or 
slightly  curved,  segments  4,  lanceolate,  about  one-third  the  length  of  tube. 
Anthers  basifixed,  longer  than  free  portion  of  filament,  cells  adnate  to  a 
linear  obtuse  connective.  Stigma  club-shaped,  with  a  pointed  conical  tip. 
Berry  club-shaped,  J  in.  long. 

Kashmir  (often  abundant  on  dead  tops  of  Platanus),  Garhwal  and  Kamaon, 
ascending  to  6000  ft    Hazaribagh  in  Behar.    FL  Nov.-Dec 

4.  L.  vestitus,  WalL  L  c  218,  and  PL  Aa  rar.  t.  230.— Vern.  Pand, 
N.W.P. 

A  stout,  woody  parasite ;  branchlets,  young  shoots,  inflorescence,  and 
under  side  of  leaves  with  dense  ferruginous  tomentum.  Leaves  coriaceous, 
opposite,  ovate-oblong  or  -lanceolate,  narrowed  into  a  petiole  £  in.  long ; 
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blade  2-3  in.  long,  shining  above,  concave  and  densely  tomentose  beneath, 
margins  recurved.  Flowers  f  in.  long,  tomentose,  rust-  and  cinnamon- 
coloured  outside,  purple  and  smooth  inside,  subsessile  in  compact  lateral 
clusters ;  bracts  none,  but  a  small  persistent  ovate  acute  bracteole  at  the 
base  of  ovary.  Calyx  indistinctly  toothed.  Corolla  tubular,  apex  sub- 
globose  in  bud ;  segments  4,  thick,  concave,  ovate,  acute,  spreading,  half 
the  length  of  tube.  Anthers  basifixed,  shorter  than  free  part  of  filaments. 
Ovary  cylindric,  rounded  at  the  base;  stigma  capitate,  3-lobed.  Berry 
cylindric,  or  ovoid,  J  in.  long. 

N.W.  Himalaya  from  the  Ravi  to  the  Sarda,  ascending  to  7000  ft,  on  Quer- 
ent incana,  Odina  Wodier,  Schleichera  trvhtga,  Randia.  Oudh  forests,  Nepal, 
Kasia  hills  (on  Oaks  and  Elasagnus).  FL  Oct-Jan.  (most  part  of  the  year, 
Wall.) 

5.  L.  umbellifer,  Schultes.— Syn.  L.  umbellatus,  Wall.  1.  c.  222  (not 
Both).    Vern.  Banda. 

Glabrous,  with  long  verrucose  branches.  Leaves  opposite,  ovate-lan- 
ceolate, glabrous,  coriaceous,  blade  4-6  in.,  petiole  £  in.  long.  Flowers  1£ 
in.  long,  blood-red  at  base,  green  at  top,  in  lateral  fasciculate  umbels  or  in 
short  corymbs ;  bracts  none,  but  small  bracteoles  at  the  base  of  ovary ; 
peduncles,  pedicels,  ovary,  and  outside  of  corolla  slightly  pubescent.  Calyx 
short,  4-dentate.  Corolla  tubular,  slender ;  segments  4  linear,  reflexed, 
quarter  the  length  of  tube.  Anthers  basifixed ;  filaments  short,  strap- 
shaped,  free  portion  much  shorter  than  anthers.  Style  angular,  stigma 
minute,  capitate. 

Himalaya,  Sutlej  to  Bhutan,  between  3000  and  10,000  ft.  Kasia  hills.  Has 
been  found  on  Rhododendron  arboreum,  Andromeda,  and  Salix  babylonica. 

6.  L.  longiflorus,  Desrousseaux;  W.  &  A.  Prodr.  384 ;  Wight  Ic.  t.  302. 
—Syn.  L.  bicolor,  Koxb.  Cor.  PL  t.  139;  FL  Ind.  i.  548.  Vern.  Pand, 
amwty  Pb. ;  Banda,  C.P. ;  PatJia,  Banda ;  Bara  manda,  Beng. 

A  large  handsome  parasite,  wholly  glabrous,  bark  grey,  with  numerous 
woody  branches,  large  leaves,  and  handsome  flowers.  Leaves  thick-coria- 
ceous, usually  opposite,  extremely  variable  in  shape,  from  linear  (L.  fal~ 
catuSy  Linn.,  South  India,  Ceylon)  to  oblong  broad-ovate  and  rotundate 
with  amplexicaul  base  (L.  amplexi/olius,  DC,  South  India,  Ceylon) ;  lat- 
eral nerves  usually  indistinct.  Flowers  large,  1J-2  in.  long,  the  lower 
part  red,  the  upper  green,  in  unilateral  racemes ;  pedicels  as  long  as  or 
longer  than  ovary ;  bracts  none,  but  a  semi-amplexicaul  concave  bracteole 
at  the  base  of  ovary.  Corolla  tubular,  curved,  split  half-way  down  between 
two  segments,  swelling  from  the  base  to  within  a  third  of  the  mouth,  then 
contracting  a  little;  segments  5,  linear,  reflexed  to  one  side.  Anthers 
basifixed,  narrow-linear,  equal  in  length  to  the  free  portion  of  filaments ; 
filaments  attached  above  the  base  of  corolla-segments.  Ovary  glabrous, 
cylindrical  or  urceolate,  with  a  rounded  base,  topped  by  the  projecting, 
entire,  or  irregularly  dentate  calyx.  Berry  oblong,  pulpy,  crowned  with 
the  cup-shaped  calyx,  black,  |-|  *&•  ^ong-  ^  remarkable  form  with  oblong 
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leaves  and  pubescent  ovary  and  pedicels  from  Western  India,  perhaps  a 
distinct  species.  (Belganm — Vera.  KokamphxU  ka  banda,  on  Flacourtia, 
Chloroxylon,  and  Garcinia.) 

The  most  common  of  the  Indian  species  of  Loranthus.  In  the  Siwalik  tract 
and  outer  Himalaya  it  extends  west  to  the  Jhelam,  ascending  to  3000  and  at 
times  to  6000  ft.  in  the  Panjab,  and  to  7500  ft  in  Kamaon.  Common  in  Oudh, 
Bengal,  Central  and  South  India,  Ceylon,  and  Burma ;  also  in  North  Australia, 
Queensland,  and  New  South  Wales.  Grows  on  most  trees, — in  North  India 
chiefly  on  Jfdia,  Bauhinia,  Albizzia  proccra,  Acacia  modesta,  the  Peach  and 
Pear  trees,  on  RoUlera  tinctoria;  in  Oudh  on  Buchanania,  Bassia,  Diospyros; 
and  in  most  parte  of  India  it  infests  the  Mango  tree  ;  the  branches  on  which  it 
grows  swell,  get  disfigured,  sickly,  and  eventually  die.  Fl.  chiefly  from  Nov. 
to  June,  but  in  places  throughout  the  year. 

Order  LXVL  SANTALACEJE. 

Shrubs,  nndershrubs,  or  trees,  sometimes  (The&ium)  parasitic  on  the 
roots  of  other  plants.  Leaves  alternate  or  opposite,  entire,  without  stipules. 
Flowers  regular,  hermaphrodite  or  unisexual  Perianth  epigynous,  gamo- 
phyllous ;  limb  3-4-lobed ;  lobes  valvate  or  snbvalvate  in  aestivation.  Sta- 
mens as  many  as,  and  opposite  to  perianth-lobes,  epiphyllous.  Ovary  in- 
ferior, 1 -celled,  with  a  free  central  placenta,  bearing  2-5  pendulous  ovules. 
Fruit  a  nut  or  drupe,  1 -seeded ;  seed  albuminous,  with  a  straight  embryo, 
radicle  superior. — Koyle  HI.  322. 

Flowers  bisexual,  in  short  axillary  panicles  ;  stamens  4-5 ;  small 

trees  with  opposite  leaves 1.  Samtalfm. 

Flowers  male  and  bisexual ;  stamens  8 ;  male  fl.  in  pedunculate 
clusters,  arranged  in  leafy  racemes  ;  female  fl.  solitary  ;  shrubs 
with  alternate  leaves 2.  Ostrej. 

1.  SANTALTJM,  Linn. 

Trees  or  shrubs  with  opposite,  rarely  alternate  leaves.  Perianth  cam- 
panulate ;  limb  usually  4-lobed.  Stamens  opposite  to  the  perianth-lobes. 
Central  placenta  of  the  ovary  filiform,  ovuliferous  near  the  base.  Fruit  a 
drupe  with  a  pitted  or  roughish  putamen. 

1.  S.  album,  Linn. ;  Bedd.  FL  Sylv.  t.  256 ;  Roxb.  FL  Ind.  L  442 ; 
Bot  Mag.  t.  3235. — Syn.  8.  myrtifolium,  WaU. ;  Strium  myrtifoliumy 
Roxb.  Cor.  PL  t.  2.  Sandalwood.  Sans.  Chandana.  Vern.  Chandau,  chan- 
dal,  sandal.    (OandTia,  Can.) 

A  small  evergreen,  glabrous  tree ;  leaves  opposite,  ovate  or  ovate-lan- 
ceolate ;  blade  about  2  in.  long,  narrowed  into  petiole  £  in.  long.  Flowers 
deep  brownish-purple  or  blood-red,  inodorous,  in  axillary  cymose  panicles. 
Perianth  campanulate,  limb  of  4  valvate  triangular  segments.  Stamens 
exserted,  adnate  to  the  perianth-tube,  and  alternating  with  4  rounded  ob- 
tuse scales.  Style  as  long  as  perianth.  Berry  black,  globose,  1-seeded. 
(For  development  and  fertilisation  of  the  ovule,  see  Griffith  on  the 
Ovulum  of  Sant.  album  in  Trans.  Linn.  Soc.  xviii  59.) 
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Indigenous  in  the  drier  districts  of  the  peninsula,  particularly  in  Mysore, 
extending  south  to  the  Madura  district  and  north  to  Kolapur ;  also  on  the 
hills  of  the  Coromandel  coast.  Timor  and  East  Java.  Grown  in  gardens  in  the 
Dekkan,  Bengal,  Central  India,  Guzerat,  Rajputana,  as  far  north  as  Saharan- 
pur.  M.  March-July,  also  at  other  seasons.  Attains  20  ft.  and  a  girth  of  3  ft., 
with  slender  drooping  branchlets,  and  light  foliage.  Is  mainly  spread  through 
the  agency  of  birds,  and  springs  up  abundantly  in  hedges  and  in  the  midst  of 
shrubs. 

The  sapwood  is  white  and  scentless,  the  heartwood  yellowish-brown  and 
strongly  scented ;  weight  55  lb.  (Fowke),  58  lb.  (Skinner) ;  value  of  P.,  878 
(Fdwke),  874  (Skinner).  The  heartwood  is  used  as  incense  and  perfume,  and 
for  carving.  It  is  an  important  article  of  trade  in  India,  and  largely  exported 
to  China  and  Arabia,  where  it  is  mainly  used  as  incense.  In  Madras,  the  wood 
has  been  found  admirably  suited  for  engraving,  nearly  as  good  as  boxwood, 
though  not  quite  so  hard.    Sandalwood  ou  is  distilled  from  the  wood. 

Plantations  of  Sandalwood  have  been  established  in  Mysore  and  in  the  Madras 
Presidency.  The  climatic  conditions  under  which  it  seems  to  thrive  best  are : 
a  rainfall  between  20  and  50  inches ;  and  the  following  limits  of  temperature 
during  the  different  seasons— cold  season  70°-80°,  hot  season  80°-90°,  rainy  sea- 
son 70°-80°,  autumn  70°-80°.  The  heartwood  of  the  tree  grown  in  North  India 
has  a  slight  scent. 

The  export  of  Sandalwood  from  India  to  China  is  very  old.  Other  species  of 
Santalum,  which  likewise  yield  fragrant  Sandalwood,  grow  on  the  islands  of  the 
Pacific  About  1778  the  export  of  Sandalwood  from  the  Sandwich  Islands  to 
China  commenced  on  a  large  scale.  An  interesting  sketch  of  the  history  of  the 
Polynesian  Sandalwood  trade  is  given  in  Seemamrs  Flora  Vitiensis,  p.  212. 

2.  OSYBIS,  Linn. 

Trees  or  shrubs,  with  alternate  or  rarely  opposite  leaves.  Flowers  her- 
maphrodite or  unisexual.  Perianth  of  male  ft  slender,  of  hermaphrodite 
fl.  obconical,  3-4-lobed  above.  Stamens  3-4.  Central  placenta  of  ovary 
very  short,  ovuliferous  at  the  apex.  Fruit  drupaceous.  Seed  solitary, 
with  copious  albumen. 

1.  0.  arborea,  Wall.— Syn.  0.  Wightiana,  Wall. ;  Wight  Ic.  t.  1853 

f sometimes  called  0.  nepalensU).    Vera.  Bakardharra,  balcarja,  Kamaon 
Jameson  Catalogue,  200) ;  Pqpli,  Belgaum. 

A  twiggy  glabrous  shrub ;  branchiets  3-sided,  with  prominent  sharp 
angles.  Leaves  coriaceous,  obovate  or  elliptic-oblong,  1-1 J  in.  long,  mu- 
cronate,  subsessile  or  narrowed  into  a  short  marginate  petiole;  male 
flowers  5-10,  on  short  pedicels,  in  axillary,  pedunculate  clusters,  often 
arranged  in  racemose  panicles.  Bisexual  flowers  solitary,  axillary  on  long 
slender  pedicels.     Drupe  subglobose,  glabrous,  £  in.  long,  red  when  ripe. 

Himalaya,  ascending  to  7000  ft.,  Simla,  Kamaon,  Nepal,  Bhutan,  mountains 
of  South  India,  Western  Ghats.  FL  Dec. -April.  Specimens  collected  by  R. 
Thompson  in  the  Central  Provinces  (in  fruit)  are  pubescent  all  over,  also  peri- 
anth and  drupe  ;  the  leaves  are  smaller,  elliptic-oblong, — perhaps  a  new  species. 
Similarly  pubescent  specimens  are  in  Herb.  Kew,  collected  by  Dr  Stocks  (in 
Sindh?) 
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Order  LXVII.  UETICACEiE. 

Trees  shrubs  or  herbs  with  alternate,  rarely  opposite  stipulate  leaves. 
Flowers  apetalous,  dioicous  or  monoicous,  more  rarely  bisexual  or  poly- 
gamous, inconspicuous,  solitary  or  variously  disposed.  Perianth  simple, 
3-5-lobed  or  -partite,  or  reduced  to  1  or  2  segments,  in  the  female  flower 
occasionally  tubular  and  undivided,  or  wholly  wanting.  Male  fl. :  stamens 
usually  as  many  as  perianth-segments  and  opposite  to  them.  Female  fl. : 
ovary  free  rarely  adherent,  1-  rarely  2-celled;  styles  often  2,  connate  at 
base,  usually  laterally  stigmatose  or  stigma  sessile ;  ovule  solitary,  erect 
and  orthotropous,  or  laterally  affixed  or  pendulous  with  a  superior  micro- 
pyle.  Fruit  a  nut  or  small  drupe,  in  Morem  and  Artocarpeaz  usually 
consolidated  in  a  syncarpium,  in  Ulmus  samaroid ;  seed  with  or  without 
albumen  ;  embryo  various,  radicle  superior. — Eoyle  111.  333,  335,  341, 

This  Order  is  here  taken  in  a  wide  sense,  including  the  following  Tribes, 
which  are  commonly  regarded  as  separate  Orders : — 

Urticece. — FL  unisexual ;  stamens  equal  in  number  to  perianth-lobes ;  fila- 
ments inflected  in  bud,  uncoiling  elastically  when  the  fl.  opens ;  style 
1,  simple — Boehmeria,  Girardinia,  Urtica,  Laportea,  Ponzohia,  Sar- 
eochlamys,  Debregeasia,  ViUebruma,  Maoutia. 

Morem. — FL  unisexual,  usually  in  dense  spikes  or  heads ;  stamens  equal 
in  number  to  perianth-lobes,  filaments  inflected  in  bud;  style  1, 
ofbener  2,  connate  at  the  base — Plecospermum,  Morns,  Broussonetia, 
Streblus,  Tazotrophis,  PhyllocJdamys. 

Artocarpece. — FL  unisexual,  in  dense  spikes  or  heads,  often  with  fleshy 
axis,  or  enclosed  in  a  fleshy  receptacle ;  stamens  as  many  as  perianth- 
lobes  or  fewer,  not  inflected  in  bud ;  trees  or  shrubs  with  milky  juice, 
leaves  convolute  in  bud  and  amplexicaul  stipules — Ficus,  Cudrania, 
Antiaris,  Artocatpus,  Castilloa,  Brosimum. 

Celtidece. — FL  unisexual  or  polygamous  in  axillary  or  lateral  cymes ;  fila- 
ments short,  erect  or  slightly  incurved  in  bud ;  styles  2,  ovary  1- 
celled ;  fruit  drupaceous — Celtis,  Sponicu 

Ulmacece. — FL  mostly  bisexual;  stamens  not  inflected  in  bud;  styles  2, 
ovary  1-2-celled ;  fruit  dry,  usually  winged — Ulmus. 

Stamens  inflected  in  bud ;  style  one,  simple. 
A  shrub,  armed  with  axillary  thorns;  female  flowers  in 
globose  heads ;  perianths  connate,  tubular  with  a  small 
4-dentate  mouth ;  fruit  a  fleshy  compound  berry  with 

few  large  seeds .1.  Plicospebmttm. 

Trees  or  shrubs  without  thorns ;  female  fl.  in  heads,  spikes, 
or  panicles  ;  perianths  not  connate. 
Stigma  long  linear ;  fruit  dry. 
Flower-heads  in  spikes  or  panicles ;  stigma  persistent .        2.  Boehmkria. 
Flower-heads  sessile,  axillary ;  stigma  articulate  .        3.  Pouzolzia. 

Stigma  sessile,  tufted  ;  fruit  of  numerous  small  berries  in 

globose  heads 4.  Dkbrxgeasla. 

Female  perianth  none ;  stigma  penicillate  ;  flower-heads 

in  axillary  panicles 6.  Maoutia. 
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Stamens  inflected  in  bud  ;  styles  two  more  or  less  connate  at 
the  base. 

Female  fl.  numerous,  spicate 6.  Morus. 

Female  fl.  solitary 7.  Streblus. 

Stamens  not  inflected  in  bud ;  style  one. 

Flowers  on  the  inside  of  a  hollow,  globose,  or  pear-shaped 

receptacle 8.  Ficus. 

Flowers  on  the  outside  of  a  fleshy  receptacle  ;  in  globose 
or  cylindrical  heads. 
Flowers  dioicous ;  perianths  of  4,  free,  not  connate  seg- 
ments or  leaves 9.  Cudbania. 

Flowers  monoicous ;  male  perianth  of  2-4  segments  or 
leaves ;  female  perianths  tubular  connate  with  each 

other 10.  Artooarpus. 

Stamens  not  inflected  in  bud ;  styles  two,  more  or  less  connate 
at  the  base. 
Flowers  polygamous  ;  ovary  1 -celled;  fruit  fleshy. 
Perianth  deciduous ;  stamens  shorter  than  perianth    .      11.  Celtts. 
Perianth  persistent ;  stamens  longer  than  perianth      .      12.  Sponia. 
Flowers  commonly  bisexual ;  ovary  1-2-celled ;  fruit  a 

winged  samara 13.  Ulmus. 

1.  PLECOSPERMUM,  Trecul. 

Tree  or  shrub  with  alternate  entire  leaves.  Flowers  dioicous,  collected 
in  dense  globular  heads.  Male  fl. :  perianth  4-fid,  segments  imbricate. 
Stamens  free ;  filaments  inflexed  in  aestivation ;  anthers  globose,  2-celled. 
Ovary  rudimentary.  Female  fl. :  perianth  gamophyllous,  with  a  narrow 
4-dentate  mouth.  Ovary  free,  1-celled,  with  a  solitary  pendulous  ovule ; 
style  filiform,  exserted ;  stigma  papillose.  Fertile  nuts  ^consolidated  with 
the  succulent  perianth-segments  and  abortive  ovaries  into  an  irregular  few- 
seeded  berry-lie  syncarpium ;  seed  exalbuminous. 

1.  P.  spinosum,  Trecul;  DC.  Prodr.  xvii.  233;  Wight  Ic.  t.  1963.— 
Syn.  BatU  spinosa,  Roxb.  FL  Ind.  iii.  762;  Trqphis  spinosa,  Willd. 
(partly). 

.  A  large  shrub  or  small  tree,  armed  with  straight  axillary  spines ; 
branchlets  glabrous,  only  extremities  and  inflorescence  pubescent.  Leaves 
glabrous,  short-petiolate,  oval  elliptic  or  obovate,  obtuse  or  acute,  entire, 
2-3  in.  long,  lateral  nerves  and  reticulate  veins  indistinct.  Flower-heads 
yellowish,  axillary,  solitary  or  2-3  together,  on  peduncles  as  long  as  heads, 
the  male  heads  J  in.  diam.,  the  female  heads  smaller  while  in  flower,  but 
enlarging  in  fruit  to  about  J  in.  Male  fl. :  perianth-segments  obtuse  or 
emarginate,  hairy  outside.  Stamens  inserted  around  a  hairy  rudimentary 
ovary,  inflexed  in  bud,  exserted  afterwards.  Perianths  of  female  fl.  con- 
nate into  a  pubescent  globose  head,  the  orifice  of  each  perianth  indistinctly 
4-toothed,  and  a  single  filiform  papillose  style  protruding  from  it.  Fruit 
a  compound  irregularly-shaped  1-2-seeded  berry,  \  in.  diam.,  the  other 
ovaries  being  abortive. 

Nepal,  Rohilkhand  (Salt  range,  rare,  on  the  top  of  mountains  at  3000  ft — 
J.  L.  S.)    South  India,  Ceylon.    FL  Feb.-April.    Bark  fibrous. 

2c 
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2.  BOEHMERIA,  Jacq. 

Shrubs  or  small  trees  with  opposite  or  alternate  toothed  or  occasionally 
lobed  simple  stipulate  leaves.  Mowers  small  dioicous  or  monoicous,  in 
globose  usually  1 -sexual  clusters.  Male  fl. :  perianth  4-  (rarely  3-)  -lobed 
or  -partite,  segments  valvate  in  aestivation.  Stamens  as  many  as  perianth- 
segments.  Pistil  rudimentary.  Female  fl. :  perianth  tubular,  compressed 
or  ventricose,  usually  narrowed  to  a  minutely  2-4-toothed  mouth.  Ovary 
free  or  adherent,  1 -colled,  with  a  solitary  erect  or  ascending  ovule ;  style 
laterally  stigmatose.     Nut  dry.     Seed  with  more  or  less  albumen. 

Leaves  alternate ;  branches  terete. 
Leaves  broad-ovate,  acuminate ;  petiole  half  the  length  of 

leaf  or  longer      ........        1.  B.  nivea. 

Leaves  elliptic-lanceolate ;  petiole  many  times  shorter  than 

leaf 2.  B.  ruguloaa. 

Leaves  opposite ;  branches  four-sided. 
Leaves  broad-ovate ;  petiole  one-fourth  the  length  of  leaf  or 

longer 3.  B.  plotyphyllo. 

Leaves  lanceolate  ;  petiole  many  times  shorter  than  leaf    .        4.  B.  mocropkylla. 

1.  B.  nivea,  Hook,  et  Arn. ;  DC.  Prodr.  xvi.  i.  206  ;  Hooker's  Journal 
of  Botany,  iii.  (1851)  315,  t.  8. — Syn.  Urtica  nivea,  Linn.  U.  (maris- 
sima,  Roxb.  FL  Ind.  iii.  590;  Wight  Ic.  t  688.     China  grass,  Bheea. 

A  shrub ;  young  branches  and  shoots  herbaceous,  branches  and  peti- 
oles tomentose,  with  long  soft  hairs.  Leaves  alternate,  broad-ovate,  3-6 
in.  long,  acuminate,  dentate  with  large  triangular,  slightly  curved  teeth, 
base  truncate  but  tapering  suddenly  into  petiole,  the  upper  side  of  leaf 
pubescent  and  rough,  the  under  side  white,  densely  matted  with  closely 
ad  pressed  hairs  ;  basal  nerves  3,  all  penniveined,  the  lateral  nerves  joined 
by  prominent  transverse  veins  ;  petiole  half  the  length  of  leaf  or  longer, 
stipules  subulate,  deciduous.  Flowers  greenish,  monoicous,  in  axillary 
panicles  ;  panicles  in  pairs,  shorter  than  petiole,  bearing  numerous  sessile 
flower-heads  along  their  entire  length,  female  panicles  in  the  upper,  male 
panicles  in  the  lower  axils.     Style  much  exserted,  hairy. 

Indigenous,  and  cultivated  in  China,  Japan,  and  the  Indian  Archipelago. 
Cultivated.in  Assam,  upper  Bengal,  and  (within  the  last  20  years)  in  North- West 
India.  Fl.  July-Sept.  The  inner  bark  of  the  young  shoots  contains  one  of  the 
finest  fibres  produced  by  the  vegetable  kingdom.  It  is  soft,  fine,  with  a  beauti- 
ful silky  gloss,  and  at  the  same  time  exceedingly  strong.  The  exquisite  textures 
known  under  the  name  of  China  grass  cloth  are  made  of  it  Examined  under 
the  microscope,  Rheea  fibre  consists  of  large  single  tubes  or  elementary  fibres, 
whereas  the  fibre  of  jute,  hemp,  and  flax,  consists  of  bundles  of  tubes  or  elemen- 
tary fibres.  The  elementary  fibres  of  Bheea  are  much  longer  than  those  of  jute, 
hemp,  or  flax.  Cotton,  like  Bheea,  consists  of  single  tubes  (hairs),  but  they  are 
thinner,  much  shorter,  and  less  strong.  Bheea  fibre  is  an  article  vastly  superior 
to  jute  (the  produce  of  Corchorus  capsularis,  p.  37).  Both  fibres  were  brought 
to  notice  in  Europe  about  the  beginning  of  this  century,  both  are  produced  in 
Bengal,  but  the  value  of  the  jute  exported  from  India  exceeds  i>4,000,000  a-year, 
and  is  now  inferior  in  value  only  to  the  exports  of  cotton,  opium,  and  rice,  whereas 
the  export  of  Bheea  is  as  yet  insignificant  The  reason  of  this  is  twofold.  The 
preparation  of  jute  is  easy,  and  that  of  Bheea  difficult ;  and  secondly,  jute  thrives 
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luxuriantly  in  the  climate  of  Bengal  on  comparatively  poor  soil,  whereas  Rheea 
requires  rich  soil  and  continuous  moisture.  Rheea  is  easily  propagated  from 
cuttings,  and  when  grown  for  its  fibre,  it  resembles  a  perennial  plant,  the  her- 
baceous shoots  being  cut  several  times  a-year. 

2.  B.  rngulosa,  WeddelL— Syn.  Urtica  rugulosa,  Wall 

A  small  tree  with  greyish-brown  branches,  the  youngest  branchlets  as 
well  as  petioles  and  under  side  of  leaves  hoary.  Leaves  alternate,  elliptic- 
lanceolate,  short-petiolate,  3-5  in.  long,  obtusely  dentate,  with  3  longitu- 
dinal nerves  from  the  base  to  the  apex  of  leaf,  each  nerve  penniveined, 
the  lateral  veins  of  the  midrib  anastomosing  in  a  marked  manner  with 
those  on  the  inside  of  the  two  side  nerves,  the  lateral  veins  on  the  outside 
of  the  side  nerves  being  joined  by  an  intramarginal  vein  running  close 
under  the  edge  of  leaf,  nerves  and  veins  prominent  on  the  under  side,  im- 
pressed and  (the  veins)  indistinct  on  the  upper  side  of  leaf.  Flowers 
dioicous  in  round  sessile  clusters,  each  cluster  in  the  axil  of  a  cordate 
membranous  bract,  the  clusters  arranged  in  long  undivided  lateral  spikes. 
The  leaves  somewhat  resemble  those  of  SarcocJdamys  pulcherrima,  with 
which  it  has  sometimes  been  confused,  but  it  is  readily  distinguished  by 
the  long  simple  flower-spikes. 

Garhwal  (Kotridun),  Kamaon,  Nepal,  Sikkim,  Bhutan.  B.  nervosa  of  Madden 
rrhe  Terai  and  outer  mountains  of  Kamaon,  Journ.  As.  Soc.  xvii.  i.  587),  and  of 
Jameson  (Catalogue,  1854); "  Vern.  Geti,gainti;  wood  excellent  for  making  bowls, 
for  which  purpose  it  is  extensively  used  in  Kamaon,"  is  probably  this  species. 

3.  B.  platyphylla,  Don  Prodr.  FL  Nep.  60 ;  DC.  Prodr.  xvi.  i.  210.— 
Syn.  B.  rotundifolia,  Don,  ibid.  U  macrophylla,  Wall  Vern.  Gargela, 
Kamaon. 

A  shrub  with  four-sided  herbaceous  branches ;  branchlets  and  leaves 
rough  with  scattered  short  adpressed  hairs.  Leaves  broad-ovate,  acumin- 
ate, dentate  with  large  triangular  teeth,  basal  nerves  3,  all  penniveined, 
blade  3-9,  petiole  1-5  in.  long.  Flowers  whitish,  monoicous  and  dioicous, 
in  long  axillary  interrupted  spikes,  generally  much  longer  than  the  sub- 
tending leaf.  Male  spikes  often  branching,  in  monoicous  plants  occupy- 
ing the  lower  axils  of  the  leaves.  Styles  hairy,  exserted.  An  extremely 
variable  plant,  of  which  3  principal  varieties  may  be  noted  in  the  North- 
West  Himalaya,  a.  macrostachya;  Bplitgerbera  macrostachya,  Wight  Ic.  t. 
1977,  with  very  large  long-petiolate  leaves,  female  spikes  generally  undi- 
vided. ]3.  rotundifolia,  with  rotundate  abruptly  acuminate  leaves,  y. 
scabrella;  Urtica  scabrella,  Roxb.  FL  Ind.  iii.  581 ;  Wight  Ic.  t  691, 
with  small  leaves,  flower-spikes  as  long  as  leaf  or  shorter. 

Outer  ranges  of  the  Himalaya,  ascending  to  7500  ft.  Parisnath  in  Behar. 
East  Bengal,  hills  of  South  India  and  Ceylon,  Indian  Archipelago,  Japan  and 
China.    FL  April-Aug. 

4.  B.  macrophylla,  Don  Prodr.  FL  Nep.  60;  DC.  Prodr.  xvi.  L  209.— 
Syn.  Urtica  penduHflora9  WalL 

A  shrub  or  small  tree,  branchlets  four-sided,  and  strigose  with  short 
adpressed  hairs.     Leaves  6-12  in.  long,  lanceolate,  obtusely  serrate,  soft- 
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pubescent  beneath,  upper  side  rough,  the  substance  of  the  leaf  projecting 
in  raised  angular  plots  between  the  impressed  veins,  basal  nerves  3,  the  side 
nerves  extending  through  three-fourths  of  the  length  of  leaf,  the  midrib 
penniveined  in  its  upper  part.  Stipules  lanceolate,  with  a  prominent 
hairy  midrib,  petioles  strigose,  1  in.  long.  Flowers  monoicous,  in  long 
drooping  axillary  simple  spikes ;  the  clusters  of  flowers  in  the  axils  of 
lanceolate  bracts. 
Karaaon,  Nepal,  Sikkim,  ascending  to  4000  feet.    Easia  hills.    Fl.  Aug. -Sept 

The  true  nettles  (Urtica,  Girardinia,  Laportea)  differ  from  Boehmeria 
and  its  allies  by  stinging  hairs  and  the  perianth  of  the  female  flower  being  2-4- 
cleft,  not  tubulose.  Girardinia  heterophyUa,  D06-  in  Jacq.  Voy.  Bot  t  163 
— Syn.  Urtica  heterophylla,  Willd.  Vern.  Ken,  Jhelam ;  Kingi,  Chenab ;  Ein, 
sanoli,  Ravi  ;  An9jdn,  kal,  Bias  ;  Karla,  bhabar,  Sutlej  ;  Awa,  alia,  chicforu, 
bvchua,  N.  W.  Himalaya,  is  a  large  gregarious  forest  weed,  multiplying  exceed- 
ingly on  rich  soil ;  covered  all  over  with  long  stinging  bristles,  leaves  large, 
dentate,  pinnatifid,3-lobed,  and  sometimes  entire,  stipules  ovate,  flowers  dioicous, 
in  branching,  more  or  less  glomerate,  paniculate  spikes,  female  perianth  of  two 
unequal  segments,  nuts  flat,  ovate,  acute,  1-2  lines  long,  glabrous,  shining,  sur- 
rounded by  a  mass  of  bristles,  with  which  the  ramifications  of  the  panicle  are 
thickly  set  Himalaya,  2600  to  8000  ft  Kasia  hills.  FL  July,  Sept  Closely 
allied,  and  perhaps  not  specifically  distinct,  are  G.  palmata,  Wedd.,  DC.  Prodr. 
xvi.  i.  101—Syn.  G.  Letckenavltiana,  Dne-,  with  large  cordate  stipules,  edge  of 
leaves  cut  into  long  lanceolate  triangular  teeth — Kilgiris ;  and  G.  zeylawica, 
DnS  DC.  Prodr.  ibid.— Syn.  Urtica  heterophyUa,  Roxb.  FL  Ind.  iiL  586,  Wight 
Ic.  t  687  ;  female  panicles  when  in  fruit  short  compact,  irregularly  reniform, 
but  sometimes  cylindric,  stipules  ovate— Burma  (abundant  in  the  forests  of  the 
Pegu  Yoma,  particularly  in  the  Zamayi),  Mount  Aboo,  Western  Ghats,  and  the 
Konkan,  Ceylon.  The  NUgvri  nettle  includes  both  G.  palmata  and  G.  zey- 
lanica.  These  3  species  (or  varieties)  yield  a  fine  and  strong  fibre,  which  is 
made  into  twine  and  ropes.    Coarse  cloth  is  made  of  it  in  Sikkim. 

Laportea  crenulata,  Gaudich. ;  Bedd.  FL  Sylv.  1 306— Syn.  Urtica  crentdata, 
Roxb.  ill.  691 ;  Wight  Ic  t  686— Mealum-ma  of  Sikkim,  is  a  large  shrub,  with 
glossy  penniveined  entire  or  crenulate  leaves,  6-18  in.  long,  flowers  dioicous, 
female  perianth  minute,  campanulate,  4-lobed ;  numerous  minute  poisonous 
hairs  on  young  shoots,  which  make  the  handling  and  even  the  vicinity  of  the 
plant  extremely  painful,  the  effects  lasting  for  days.  It  is  a  remarkable  fact 
that  the  sting  of  this  plant  is  poisonous  only  in  autumn  (Hook.  Him.  Joura. 
ii.  188).  East  Bengal,  Burma,  everereen  forests  of  the  western  coast ;  Ceylon 
and  Java.  Ropes  are  made  of  the  fibre.  Well  known  to  children  in  Europe  is 
the  burning  stmc  of  Urtica  dioica,  Linn. ;  Hook.  Stud.  Fl.  332,  a  perennial  herb 
of  Europe,  and  the  temperate  regions  of  the  northern  and  southern  hemisphere 
(Kashmir  and  Kunawar  in  the  rt .W.  Himalaya). 

3.  POUZOLZIA,  Gaudichaud. 
Shrubs  or  herbs,  usually  with  alternate  leaves.  Flowers  monoicous, 
rarely  dioicous,  in  sessile  axillary  clusters  or  spikes,  the  male  and  female 
flowers  usually  intermixed.  Male  flowers :  perianth  4-5-lobed  or  -partite, 
segments  valvate  in  aestivation.  Stamens  3-5.  Pistil  rudimentary.  Female 
flowers :  perianth  tubular  or  ovoid,  narrowed  at  the  2-4-toothed  mouth. 
Ovary  included,  usually  free,  1-celled  with  a  solitary  erect  or  ascending 
ovule ;  style  laterally  stigmatose,  filiform,  deciduous.  Nut  enclosed  in 
the  persistent,  sometimes  winged  perianth. 
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1.  P.  viminea,  Wedd. ;  DC.  Prodr.  xvi.  L  228.— Syn.  P.  aoalis,  Miq. 
P.  borbonica,  Wight  Ic.  t  2100. 

A  small  shrub  with  slender  virgate  branchlets ;  branches,  petioles  and 
nerves  on  the  under  side  of  leaves,  strigose.  Leaves  alternate,  ovate- 
lanceolate,  pale  beneath,  acuminate,  dentate  with  large  acute  teeth,  rough 
with  numerous  minute  raised  points,  blade  3-6,  petiole  £-1  in.  long ;  basal 
nerves  3,  extending  to  three-fourths  the  length  of  leaf.  Flowers  monoi- 
cous, in  sessile  axillary  clusters,  with  numerous  ovate  bracts. 

Kamaon,  Nepal,  Sikkim,  ascending  to  5000  ft  Bhutan,  Assam,  Kasia  hills, 
Chittagong,  Burma,  Java.    FL  June-Sept    In  Sikkim  the  leaves  are  eaten. 

JSarcochlamys  rnUcherrima,  Gaudich. — Syn.  Urtka  pulcherrima,  Roxb.  FL 
Ind.  iii.  588,  is  a  large  shrub  with  beautiful,  alternate,  serrate,  lanceolate  leaves, 
grey  beneath,  shining  but  rough  above,  with  3  longitudinal  nerves,  joined  by 
regularly  transverse  reticulate  veins,  blade  6-12,  petiole  1-2  in.  long ;  flowers 
dioicous,  in  short  axillary  recurved  panicles,  2  from  each  axil,  composed 
of  short  glomerate  spikes,  female  perianth  obliquely  campanulate,  the  mouth 
lateral,  4-toothed.  Assam,  Silhet,  Chittagong,  Burma,  forming  in  Pegu,  with 
Blumea  gnmdis,  BuddUia,  and  other  fast-growing  large  herbs  and  shrubs,  the 
dense  thicket  which  springs  up  on  deserted  Toungyas.    (Tsatyaberiy  Burm.) 

4.  DEBBEGEASIA,  Gaudich. 

Shrubs  with  rough  serrate  alternate  leaves.  Flowers  monoicous  or 
dioicous,  the  male  clustered,  the  female  in  small  heads.  Male  flowers : 
perianth  4-  rarely  3-partite,  segments  valvate  in  aestivation.  Stamens  4 
or  3.  Pistil  rudimentary.  Female  flowers :  perianth  tubular,  dilated  below, 
with  a  narrow  4-toothed  mouth,  more  or  less  adnate  to  the  1 -celled  ovary. 
Ovule  solitary,  suberect ;  stigma  sessile,  tufted.  Fruit  a  small  drupe,  the 
outer  fleshy  layer  resulting  from  change  during  maturation  of  the  perianth 
and  outer  stratum  of  the  ovary.     Albumen  copious. 

Flower-heads  in  dichotomous  cymes     .        .        .        .        1.  D.  Umgifolia. 
Flower-heads  sessile  or  subsessile  .        .        .        .        2.  Z>.  tricolor. 

1.  D.  longifolia,  Weddell  in  DC.  Prodr.  xvi  i.  235*.— Syn.  Conoce- 
phalus  niveus,  Wight  Ic.  t  1959.     Missiessya  velutina,  Wedd. 

A  large  shrub,  branchlets  pubescent  and  often  with  long  scattered  hairs. 
Leaves  lanceolate,  serrate,  upper  side  rough,  under  side  grey  with  soft 
pubescence  of  fine  adpressed  hairs,  penniveined,  the  lowest  pair  of  lateral 
nerves  from  the  base,  blade  4-6,  petiole  1  in.  long.  Flowers  monoicous, 
in  small  heads,  on  dichotomous  axillary  cymes,  numerous  bracteoles  mixed 
with  the  flowers.  Male  perianth  longer  than  bracteoles.  Fruit  yellow, 
of  numerous  minute,  pointed  fleshy  berries. 

Kamaon,  Nepal,  Sikkim,  ascending  to  5000  ft  Kasia  hills,  Burma  (common 
on  deserted  Toungyas),  South  India,  Ceylon,  Java.    Fr.  Oct -Jan. 

2.  D.  bicolor,  Wedd.  L  c.  235*. —Syn.  D.  hypoleuca,  Wedd.  Missi- 
essya hypoleuca,  Wedd.  Uriica  bicolor,  Roxb.  iii.  589.  Boehmeria  salici- 
folia,  Don  Prodr.  FL  Nep.  60.  Vern.  Kharwala,  shakai,  Mg. ;  Chainchar, 
chainjli,  chenjiil,  amrer,  sanddri,  Jhelam ;  Sansaru,  suss,  Chenab ;  Sidru, 
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siMru,  tulaiari,  east  of  Kavi  3  Plncho,  prin,  Upper  Sutlej  ;  Tushidri, 
Kamaon. 

A  large  shrub,  branchlets  and  petioles  with  soft  grey  tomentum. 
Leaves  lanceolate  or  linear-lanceolate,  shortly  petiolate,  serrate,  upperside 
rough  with  numerous  minute  round  elevated  dots,  under  side  white,  with 
soft  densely  matted  tomentum,  penniveined,  the  lowest  pair  of  lateral 
nerves  basal.  Flowers  monoicous,  in  round  axillary  sessile  or  subsessile 
heads,  numerous  bracteoles  mixed  with  flowers.  Male  perianth  outside 
white-tomentose,  as  long  as  bracteoles.  Fruit  yellow,  of  numerous  minute 
pointed  fleshy  berries. 

Afghanistan.  Salt  range.  Common,  generally  in  valleys  near  water,  in  the 
North- West  Himalaya  east  to  the  Sarda  river,  ascending  to  5000  ft.,  and  extend- 
ing up  the  Sutlej  valley  as  far  as  Wangtu.  FL  March,  April ;  fr.  June- Aug. 
Twine  and  ropes  are  made  of  the  fibre. 

Vittebrunea  frutescens,  Blume ;  DC.  Prodr.  xvi.  L  236*  (Syn.  Urtica  fryt- 
escens,  Thunb. ;  Roxb.  FL  Ind.  iiL  689,  and  Bohmeria  efrvtetcens,  Thunb.),  is  a 
shrub,  with  slender  pubescent  branches,  ovate,  acuminate,  serrate  leaves,  con- 
color  or  white  beneath,  3-nerved,  the  midrib  penniveined  in  the  upper  half  of 
leaf,  blade  2-4,  petiole  1-2  in.  long.  Flowers  dioicous,  in  sessile  or  subsessile 
compact  heads,  lateral,  below  the  leaves,  numerous  bracteoles  between  the 
flowers.  Fruit  of  many  minute  dry  ovoid  nuts,  the  base  surrounded  by  the 
connate,  half  fleshy  bracteoles. — Kamaon,  Vern.  Gur  tttskUtra  (?),  Madden, 
Nepal,  Sikkim,  ascending  to  6000  ft.,  Bhutan,  China,  Japan. 

4.  MAOUTIA,  WeddelL 

Shrubs,  with  alternate  triplinerved  leaves,  hoary-tomentose  beneath. 
Flowers  monoicous  or  dioicous,  clustered  or  capitate,  the  clusters  loosely 
and  irregularly  cymose,  cymes  usually  in  pairs  from  the  axils.  Male 
flowers :  perianth  5-partite.  Segments  valvate  in  aestivation.  Stamens  6. 
Pistil  rudimentary.  Female  flowers :  perianth  usually  0.  Ovary  ovoid, 
with  a  solitary  suberect  ovule ;  style  short ;  stigma  sublateral  persistent. 
Nut  slightly  compressed  or  trigonous,  outer  stratum  slightly  fleshy.  Al- 
bumen thin. 

1.  M.  Puya,  Wedd. — Syn.  Urtica  Puya,  Wall.  Boehmeria  frutescens, 
Don  Prodr.  FL  Nep.  59.  B.  Puya,  Hook.  Journ.  Bot.  iiL  (1851)  t  7. 
Vern.  Poi,  pua,  N.W.P.     See  Madden  in  Journ.  As.  Soc.  xviii.  L  622. 

A  shrub,  branches  with  long  soft  hairs.  Leaves  elliptic,  long-acumin- 
ate, dentate  with  large  triangular  teeth,  white  beneath  with  densely  mat- 
ted hairs,  3  prominent  basal  nerves,  blade  3-6,  petiole  1-2  in.  long,  stipules 
axillary,  deeply  bifid.  Flowers  monoicous,  in  small  round  heads,  either 
unisexual  or  composed  of  male  and  female  flowers  mixed,  the  flower-heads 
in  axillary  dichotomous  panicles  shorter  than  petioles,  with  slender 
branches.     Female  flowers  without  perianth.    Nuts  triquetrous. 

Garhwal,  Kamaon,  Nepal,  Sikkim,  ascending  to  4000  ft  Kasia  hills.  Burma, 
hills  east  of  Toungoo  above  2600  ft.  (D.  B.)  FL  May-July.  Cloth  and  fishing- 
nets  are  made  of  the  fil>re.  Regarding  this  and  other  Nettle-fibres,  see  Royle, 
Fibrous  Plants  of  India. 
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6.  MORUS,  Linn. 

Trees  or  shrubs  with  alternate,  simple  leaves  and  deciduous  stipules. 
Flowers  unisexual,  monoicous  or  dioicous;  male  flowers  in  deciduous 
spikes,  female  flowers  in  spikes  or  heads.  Perianth  in  male  flower  always 
deeply  4-parted,  in  female  flower  of  4,  sometimes  of  2  or  3  segments  or 
distinct  leaves.  Stamens  4,  opposite  to  and  longer  than  perianth-seg- 
ments, inserted  around  a  minute  rudimentary  ovary,  anthers  2-celled,  in- 
trorse,  opening  longitudinally,  filaments  flattened  at  base.  Ovary  1 -celled 
or  2-celled,  one  cell  smaller  and  often  without  an  ovule,  otherwise  one 
ovule  in  each  celL  Fruit  a  compound  berry,  consisting  of  the  succulent 
perianths,  enclosing  each  a  1 -seeded  carpel  with  a  thin  membranous,  after- 
wards gelatinous  pericarp.     Embryo  curved  in  a  fleshy  albumen. 

Perianth  of  female  flowers  of  4  leaves  or  segments,  the  2  inner 
flat  or  concave,  the  2  outer  more  or  less  keeled. 
Female  flower-spikes  short  ovoid. 

Leaves  acnte ;  styles  short,  free,  glabrous  or  slightly 

hairy    .        . 1.  if.  alba. 

Leaves  long-acuminate ;  styles  long,  hairy,  connate  to 

one-fourth  their  length 2.  if.  indica. 

Female  flower-spikes  long,  cylindric 3.  if.  laevigata. 

Perianth  of  female  flowers  of  2-4,  generally  3,  equal,  oblong 

segments 4.  if.  serrata. 

Bureau,  in  the  xvii  vol.  of  De  Candolle's  Prodromus,  unites  all  these 
under  M.  alba,  but  maintains  M.  nigra  as  a  distinct  species.  The  matter 
seems  to  demand  farther  inquiry  on  the  spot  in  India. 

1.  M.  alba,  Linn.— Tab.  XLVII._ Eoxb.  Fl.  Ind.  iii.  594;  DC. 
Prodr.  xvii  238 ;  Eeichenb.  FL  Germ.  t.  657. — Syn.  M.  tatarica,  Linn. 
Mulberry.  MUrier  blanc,  Fr. ;  Maulbeerbaum,  Germ. ;  Moro,  It.  Vern. 
Tut,  tul,  tvlklu,  chinni,  chun. 

A  middle-sized  deciduous  tree,  youngest  branchlets,  petioles,  and  under 
side  of  leaves  along  nerves  slightly  pubescent  Leaves  ovate,  base  often 
cordate,  dentate,  frequently  lobed,  blade  2-3  in.,  petiole  £-1  in.  long,  3 
basal  nerves,  middle  nerve  penniveined.  FL  monoicous,  the  sexes  often 
on  distinct  branches  (Willkomm).  Female  spikes  pedunculate,  peduncle 
as  long  as  spike  or  nearly  so,  perianth  and  style  glabrous  or  slightly  ciliate. 
Perianth-segments  of  male  flower  elliptic.  Styles  distinct,  varying  in  length. 
Fruit  white  or  red,  sweet 

From  this  species  M.  nigra,  Linn. ;  Eeichenb.  FL  Germ,  t  658 — the 
Black  Mulberry ;  OeUo  nero,  It — is  distinguished  by  tomentose  broader 
more  firm  and  thick  leaves,  often  5 -nerved,  short-pedunculate  or  subsessile 
female  flower-spikes,  perianth  and  styles  densely  hairy,  and  purple,  acidu- 
lous and  sweet  fruit.  Male  and  female  fl.  on  distinct  branches,  often  dioi- 
cous  (Willkomm).  I  do  not  venture  to  decide  whether  M.  atropurpurea, 
Roxb.  1.  c.  595,  with  long  cylindric  dark-purple  fruit,  brought  to  Calcutta 
from  China,  should  be  referred  to  M.  alba,  of  which  Bureau  makes  it  a 
variety. 

The  Mulberry  is  commonly  cultivated  in  Afghanistan,  Beluchistan,  abundantly 
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in  the  Peshawar  valley  and  the  northern  part  of  the  trans-Indus  territory.  Also 
in  the  Panjab  plains,  in  Kashmir  and  the  North- West  Himalaya,  ascending  in 
Ladak  to  11,000  ft.  Likewise  in  Europe,  Western,  Central  Asia,  and  China. 
The  home  of  the  Black  Mulberry  is  unknown  ;  it  is  stated  to  be  wild  in  Persia 
and  Afghanistan  (classic  writers  were  familiar  with  the  tree,  which  was  early 
introduced  to  Greece,  and  thence  to  Italy).  The  black  is  a  larger  tree  than  the 
white  Mulberry ;  both  are  hardy  in  England.  In  Eastern  Europe  M.  nigra  is 
more  tender  than  M.  alba.  The  home  of  the  White  Mulberry  is  probably 
China  ;  it  was  not  known  to  ancient  writers,  and  was  introduced  into  Europe  in 
the  fifteenth  century  (Hehn  Kulturpflanzen,  283).  In  North  India  the  tree  is 
leafless  during  the  cold  season,  the  new  leaves  appear  from  the  middle  of  Feb- 
ruary to  Marcn  or  even  to  April — there  is  great  variation  in  that  respect ;  and 
trees  are  often  seen  bare,  while  others  close  to  them  are  in  full  leaf.  FL  March, 
April ;  the  fruit  ripens  May,  June,  later  of  course  at  great  elevations.  Attains 
30-40  ft.,  with  an  erect  trunk  6-8  ft.  girth  (occasionally  10-12),  one  in  the  Salt 
range  16  ft  Bark  grey  or  light  brown,  with  shallow  furrows.  Sap  white,  soft, 
heartwood  yellow,  yellowish-orown  or  reddish-brown,  with  distinct  annual  rings, 
which,  as  in  the  Ash,  are  marked  by  an  inner  belt  of  large  pores  close  together, 
forming  the  spring  wood,  the  outer  belt  being  wider,  with  small,  scanty,  but 
uniformly  distributed  pores.  Medullary  rays  numerous,  showing  in  a  vertical 
section  like  narrow  horizontal  bands.  Polishes  well,  and  is  a  strong  useful 
wood,  much  employed  for  building,  furniture,  and  agricultural  implements. 
Also  used  in  boat-building  on  some  of  the  Panjab  rivers.  Weight  of  the  Euro- 
pean wood  38-56  lb.  The  twigs  are  tough  and  strong,  in  Kashmir  they  are  used 
for  binding  loads.  The  leaves  are  largely  used  as  fodder,  particularly  for  sheep 
and  goats.  In  Kashmir  the  tree  is  important  for  feeding  the  silkworm,  and  the 
felling  of  trees  even  in  private  gardens  is  prohibited. 

The  chief  product  of  this  tree,  however,  in  the  Panjab,  Beluchistan,  and  Afghan- 
istan, is  the  fruit,  of  which  there  are  many  varieties,  sweet  and  acid,  and  of  all 
shades  of  colour,  from  white  to  a  deep  blackish  purple.  The  large  white  kind 
of  the  Peshawar  valley  (Shah  tut)  is  one  of  the  best  The  following  kinds  are 
cultivated  in  Beluchistan,  according  to  Stocks :  Siah,  colour  black  and  white 
mixed ;  Bedana  (seedless) ;  Pewandi  (grafted),  with  delicious  pearly  small 
white  fruit ;  Shah  tut  (Royal  Mulberry) ;  Knar  tut  (Jackass  Mulberry).  It 
remains  for  farther  inquiry  on  the  spot  which  of  these  varieties  should  be 
classed  under  M.  alba  and  nigra,  and  it  is  not  impossible  that  it  may,  in 
the  Panjab  and  Afghanistan  at  least,  be  found  impracticable  to  maintain  the 
distinction  between  the  two  species.  In  KAflhmir  and  Afghanistan  the  fruit 
furnishes  a  considerable  portion  of  the  food  of  the  inhabitants  in  autumn, 
and  much  of  it  is  dried  and  preserved. 

2.  M.  indica,  linn. ;  Koxb.  FL  Ind.  iii.  596.— Syn.  M.  parvifolia, 
Royle.     Sans.  Tula.     Vera.  TuL,  Pb. ;  Tutri,  N.W.P. ;  Tut,  Bengal 

A  deciduous  shrub  or  small  tree ;  buds,  stipules,  and  youngest  leaves 
with  long  hairs.  Leaves  pubescent  when  young,  rough  afterwards  with 
minute  round  raised  dots,  ovate,  long-acuminate,  sharp-serrate,  often  deeply 
lobed,  with  3  basal  nerves,  midrib  penniveined,  blade  2-5  in.,  petiole  \-\\ 
in.  long.  Male  fl.  short  -  pedicellate,  perianth  -  segments  elliptic,  hairy  as 
well  as  pedicel  and  peduncle.  Female  fl. :  spikes  short-ovoid,  on  slender 
peduncles  about  half  the  length  of  spike ;  leaves  of  perianth  obovate,  with 
broad  white  edges  ;  styles  long,  hairy,  connate  to  about  one-fourth  their 
length.  Fruit  small,  ovoid  or  subglobose,  black  when  ripe.  Dr  Stewart 
considered  this  as  merely  a  variety  of  M.  alba.    Farther  researches  on  the 


Digitized  by  LjOOQIC 


Moras.]  LXVII.  UKTICAC&E.  409 

spot  will  perhaps  confirm  this  view  ;  the  question  is,  whether  the  char- 
acters here  stated — long-acuminated  leaves,  connate  styles,  and  the  shape 
of  perianth-segments — are  constant  or  not. 

Not  uncommon  wild  in  the  sub-Himalayan  tract  and  outer  hills  of  the  Panjah 
and  Eamaon,  ascending  to  5000  and  occasionally  to  7000  ft  Wild  in  the  val- 
leys of  Sikkim,  ascending  to  4000  ft  China,  Japan.  This  is  the  Mulberry 
which  is  generally  cultivated  as  a  low  shrub  in  Bengal,  Burma,  and  in  places  in 
the  peninsula  for  its  leaves,  which  are  used  to  feed  the  silkworm.  Fl.  Feb. ;  fr. 
May.  Grows  sometimes  into  a  small  tree,  20-26  ft  high,  with  16-18  in.  girth. 
Bark  grey.    Wood  hard  and  close-grained. 

3.  M.  laevigata,  WalL— Syn.  M.  glabrata,  Wall.    Vern.  Tut. 

A  middle-sized  or  large  deciduous  tree ;  stipules  and  bud-scales  with 
long  soft  hairs,  extremities  and  youngest  leaves  slightly  pubescent. 
Leaves  glabrous,  smooth  or  slightly  rough,  ovate,  short-acuminate,  some- 
times lobed,  base  often  cordate,  blade  3-7  in.,  petiole  about  1  in.  long, 
basal  nerves  3,  midrib  penniveined  with  4-6  pairs  of  main  lateral  nerves. 
Flowers  in  long,  drooping,  short -pedunculate  spikes,  peduncles  hairy. 
Male  fl.  sessile,  perianth-segments  concave,  very  hairy  outside,  filaments 
slightly  dilated  at  base.  Female  fl. :  perianth  of  4  glabrous,  rotundate, 
concave  segments;  styles  slightly  connate  at  base,  papillose,  otherwise 
nearly  glabrous. 

Wild  and  cultivated  in  the  Himalaya  from  the  Indus  to  Assam,  ascending  (in 
East  Nepal)  to  4000  ft  Burma  (evergreen  forests,  Thoungyeen,  D.B.,  March 
1859).  Cultivated  (scarce)  on  the  Soane  in  Behar.  FL  Nov.-March;  fr.  March- 
May.    The  fruit  is  long,  cylindrical,  yellowish- white,  sweet  but  insipid. 

4.  M.  serrata,  Roxb.  1.  c  596. — Syn.  M.  pabularia,  Dn°.  in  Jacq.  Voy. 
Bot.  t.  151.  Vern.  Krun,  karun,  tilt,  Jcdura,  karru,  tvlukul,  tuLldu,  sod, 
an,  shta,  chimu,  Tcimu,  Pb. ;  Kimu,  himu,  N.W.P. 

A  large  deciduous  tree  with  scaly  buds ;  branchlets,  petioles,  and  young 
leaves  soft-pubescent  or  tomentose.  Leaves  broad-ovate,  acuminate,  often 
lobed,  edge  deeply  cut  with  large  acute  serratures,  stipules  broad-lanceolate, 
blade  2-8  in.,  petiole  1-2  in.  long.  Flowers  (dioicous,  Madden)  in  short- 
pedunculate  cylindrical  spikes,  male  spikes  1-2  in.,  female  spikes  £  in. 
long,  peduncles  sofktomentose,  with  long  hairs.  Male  fl. :  perianth-seg- 
ments elliptic-oblong,  very  hairy  outside;  filaments  tapering  from  a  broad 
flat  1 -nerved  base.  Female  fl. :  perianth-segments  2-4,  commonly  3,  equal, 
ciliate,  styles  connate  at  base,  very  hairy.  Fruit  not  very  fleshy,  mucila- 
ginous, sweet,  purple. 

Common  wild  locally,  in  many  parts  of  the  N.W.  Himalaya,  generally  from 
4000  to  9000  ft,  descending  in  places  to  2500  ft  Cultiv.  up  to  Chergaon  in 
Eunawar.  The  young  leaves  come  out  in  May ;  fl.  April,  May ;  fr.  June-Aug. 
Attains  60-70  ft,  with  an  erect  trunk  of  great  girth,  9-10  ft.  not  uncommon. 
Dr  Stewart  noted  several  of  20  ft,  and  one,  a  magnificent  specimen,  at  the  Hindu 
temple,  Barmaor  on  the  RavL  in  the  Chamba  State  (elev.  7000  ft.),  of  28  ft 
girth.  Growth  apparently  slow,  annual  rings  distinct.  Bark  pale  greyish- 
brown,  with  a  reddish  tinge,  smooth  or  rough  with  irregular  shallow  vertical 
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fissures,  not  running  into  each  other.  Sometimes  the  outer  bark  peels  off  in 
scales,  somewhat  similar  in  appearance  to  the  bark  of  jEsculus  indiea.  Heart- 
wood  yellowish  or  dark  reddish  -  brown,  with  white  medullary  rays.  Easily 
worked,  not  heavy,  polishes  beautifully,  and  might  answer  for  cabinet-work. 
Is  used  for  agricultural  implements,  toys,  troughs,  and  similar  articles.  The 
tree  is  often  lopped  for  cattle-fodder. 

Brausmnetia  papyri/era,  Vent. ;  DC.  Prodr.  xvii.  224 ;  Bot.  Mag.  t. 
2358,  the  Paper  Mulberry,  is  a  middle-sized  dioicous  tree,  with  ovate 
dentate  leaves,  the  upper  side  rough,  the  under  side  soft-tomentose,  male 
flowers  in  cylindrical  catkins,  female  flowers  in  compact,  tomentose  heads, 
from  which  project,  at  the  time  of  maturity,  long  fleshy  stalks,  bearing  1- 
seeded  carpels.  The  leaves  of  young  trees  and  root-suckers  are  often  lobed. 
Japan,  China,  Polynesia,  Siam.  -Hardy  in  England,  also  in  France  and 
Western  Germany.  Wood  light-coloured,  even-grained,  not  hard  and  not 
heavy.  The  Topo-cloth  of  the  South  Sea  Islands  is  made  of  the  inner 
bark ;  in  Japan  paper  is  made  of  it,  particularly  the  thick  paper  for  the 
eggs  of  the  silkworm ;  and  in  Siam  and  Burma  the  thick  blackened  card- 
boards, used  like  slates  in  Europe  for  accounts  and  other  writing.  (PaLa- 
baik  Burm.)  In  February  1859  I  found  it  growing  apparently  wild,  on 
the  Sal  ween  river  (lat.  18°  40')  near  Kolodo  and  Dahguin  zeik,  at  the 
borders  of  the  Karenee  country.  This  useful  tree  seems  to  accommodate 
itself  readily  to  different  conditions  of  climate,  and  might  advantageously 
be  cultivated  in  North-West  India. 

7.  STREBLUS,  Loureiro. 

Tree  or  shrub  with  alternate  coriaceous  distichous  leaves  and  small  lat- 
eral early  deciduous  stipules.  Flowers  dioicous,  male  in  shortly  pedun- 
culate axillary  clusters,  female  singly  pedunculate.  Male  fl. :  perianth 
4-partite,  segments  imbricate,  stamens  inflexed  in  aestivation.  Female  fl. : 
perianth  4-phyllous,  segments  dry  concave  concealing  the  ovary.  Ovary 
1-celled  with  a  solitary  pendulous  ovule,  stigmas  2  filiform.  Fruit  glo- 
bose, enclosed  in  the  accrescent  perianth.     Albumen  none. 

1.  S.  asper,  Lour. ;  Bedd.  FL  Sylv.  Anal.  gen.  t  26.  —  Syn. 
Trophis  aspera,  Retz. ;  Roxb.  Fl.  Ind.  iii.  761 ;  Epicarpurus  orient  alls, 
Blurae;  Wight  Ic.  t.  1961.  Vern.  Jindi,  Pb. ;  Siora,  sihoura,  kar- 
channa,  rusa,  Oudh,  K.W.P. ;  Barranhi,  barinika,  TeL 

A  rigid  shrub  or  a  small  scraggy  tree  with  dark-green  foliage,  branch- 
lets  hairy,  all  parts  full  of  milky  juice.  Leaves  short-petiolate,-  elliptic  or 
obovate,  2-4  in.  long,  penniveined,  irregularly  dentate,  rough  on  both  sides 
with  minute  raised  round  dots ;  stipules  obliquely  lanceolate.  Flowers 
dioicous.  Male  fl.  in  short-petiolate  globose  heads,  with  a  few  bracteoles 
at  the  base ;  perianth  campanulate,  4-fid,  pubescent  outside.  Female  fl. 
solitary,  on  slender  peduncles,  longer  than  flower,  supported  by  2  brae- 
teoles  ;  perianth  6-fid,  closely  imbricate,  two  opposite  segments  inside,  two 
outside ;  styles  two,  long-filiform,  connate  at  the  base.  Fruit  a  yellow  1- 
seeded  berry,  partly  enclosed  in  the  enlarged  perianth. 
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Sub-Himalayan  tract  west  to  the  Bias  river.  Oudh  forests,  Banda,  Behar, 
Bengal,  South  India,  Ceylon,  Burma,  Siam,  and  Indian  Archipelago.  Gene- 
rally in  dry  open  forests,  often  on  poor  soil.  Male  trees  generally  more  abun- 
dant than  female  trees.  The  leaves  are  renewed  in  March.  Fl.  J  an.- March ;  fr. 
May-July.  Attains  20  ft,  with  a  short  erect  trunk,  3-4,  rarely  6  ft  girth. 
Bark  £  in.  thick,  grey,  greenish-white  or  brown,  smooth,  with  faint  ridges,  rough 
when  old,  with  small  corky  exfoliating  scales.  Inner  substance  milky,  com- 
posed of  greenish- white,  reticulate,  soft  silky  fibres.  Wood  white,  tough  and 
elastic,  no  distinct  heartwood.  Weight  42|  lb.  (Kyd),  46  lb.  (Skinner).  Value 
of  P.  570  (Kyd),  604  (Skinner).  A  good  hedge-plant,  coppices  well,  and  has 
been  recommended  for  the  production  of  fuel.  The  twigs  are  used  as  tooth- 
brushes, and  the  leaves  to  polish  wood  and  ivory.  In  Siam  paper  is  made  of 
the  bark.  The  leaves  are  lopped  extensively  for  fodder.  The  milky  juice  is 
used  medicinally,  the  berries  are  greedily  eaten  by  birds. 

PhylloMamys  spinosa,  Bureau  in  DC.  Prodr.  xvii  218 — Syn.  Taxotrophis 
Roxburghii,  Blume  Mus.  Bot  Lugd.  Bat.  ii  78  ;  Bedd.  Fl.  Sylv.  Anal.  gen.  t. 
26 ;  Trophis  spinosa,  Roxb.  1.  c.  762 ;  Epicarpurus  spinosus,  Wight  Ic.  t  1962 
— Vern.  JSukali,  Tel,  is  a  small  tree  on  the  hills  of  the  Coromandel  coast  and 
farther  south  in  the  neninsula,  with  straight  axillary,  often  leaf-  and  flower- 
bearing  spines,  male  fl.  in  sessile  heads,  female  fl.  solitary,  short-pedunculate, 
perianth  of  4  lanceolate  tapering  leaves,  enlarged  in  fruit,  and  much  longer 
than  the  yellow  cup-shapea  berry,  from  which  the  seed,  enclosed  in  a  thin 
endocarp,  protrudes  in  a  way  similar  to  the  seed  of  Taxus,  whence  the  name  of 
Taxotrophis  (uniting  the  characters  of  Taxus  and  Trophds). 

8.  FICXTS,  linn. 

Trees  or  shrubs,  juice  usually  milky.  Leaves  alternate,  rarely  opposite, 
entire  or  lobed;  stipules  amplexicaul,  usually  deciduous.  Flowers  uni- 
sexual, minute,  on  the  inside  of  a  hojlow,  globose  ovoid  or  pear-shaped 
receptacle,  commonly  called  a^  fig,  supported  at  the  base  by  3  or  4  bracts, 
the  mouth  of  the  receptacle  closed  by  numerous  scales  in  several  rows,  the 
inner  scales  turned  inwards,  those  of  the  outer  row  more  or  less  erect. 
Numerous  bractlets  generally  between  the  flowers.  Eeceptacles  usually 
androgynous,  male  flowers  few,  near  the  mouth,  rarely  numerous,  mixed 
with  the  female  flowers,  or  in  separate  receptacles.  Perianth  thin,  colour- 
less, hyaline  or  membranous  or  subcoriaceous,  and  then  frequently  red, 
of  3-6  segments  or  distinct  leaves,  the  segments  of  the  female  perianth 
often  narrow,  and  sometimes  very  thin  or  entirely  wanting.  Stamens  1 
or  2,  rarely  more,  and  then  opposite  to  the  perianth-segments ;  anthers 
generally  of  two  distinct  cells,  versatile  or  basifixed.  Ovary  1 -celled,  very 
•rarely  2-celled,  style  usually  lateral,  short  or  filiform ;  stigma  terminal, 
peltate,  or  long,  penicillate,  or  bifid.  Eeceptacles  either  in  the  axils  of 
leaves,  generally  in  pairs,  or  clustered  on  leafless  but  often  bracteate  race- 
mose or  paniculate  branches  on  the  old  wood.  The  fruit  generally  requires 
several  months  to  ripen;  it  consists  of  the  enlarged,  generally  fleshy  recep- 
tacle, often  stalked,  with  the  bracts  at  the  base  of  the  stalk,  enclosing  num- 
erous minute  seed-like  nuts,  often  surrounded  by  the  persistent  membran- 
ous or  succulent  perianth.     Embryo  curved  in  a  fleshy  albumen. 

A  large  genus,  comprising  upwards  of  600  species,  of  which  more  than  60  are 
Indian.     Urostigrna,  Coveuia,  and  other  genera,  established  by  Gasparrini  and 
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1.  F.  bengalenris. 

2.  P.  tqmcnio$a. 


3.  F.  infectori*. 

4.  F.  Wightiana. 


5.  F.  religiasa. 

6.  F.  cordifolia. 

7.  F.  retuaa. 


Miauel,  are  now  reunited  with  Fxcus  in  the  enumeration  of  species  published 
by  Miquel  in  the  third  volume  of  Annales  Musei  Bot.  Lugdum  Batavi,  1867. 

I.  Receptacles  axillary,  usually  in  pairs ;  the  ripe  fruit  often  in 
the  axils  of  fallen  leaves. 
Receptacles  sessile  or  subsessile  ;  leaves  glabrous  or  hairy, 
never  rough  ;  male  fl.  monandrous ;  stigma  elongated, 
feathery  (subgenus  Uroitigma). 
Main  lateral  nerves  4-15  pair,  prominent. 
Petioles  short,  less  than  one-fourth  the  length  of  blade. 
Roots  from  branches  numerous,  growing  into  sup- 
ports and  secondary  stems  ;  fruit  pubescent,  red 

when  ripe 

Roots  from  branches  not  numerous ;  fruit  tomentose, 
grey  when  ripe  ...... 

Petioles  one- third  or  one-half  the  length  of  blade. 
Fruit  sessile  ;  main  lateral  nerves  8-12  pair ;  fruit 

white  when  ripe 

Fruit  on  short  peduncles ;  main  lateral  nerves  6-8  pair 
Petioles  long,  exceeding  half  the  length  of  blade ;  fruit 
black  wnen  ripe. 
Point  (acumination)  of  leaf  linear,  1-8  in.  long ;  petiole 

generally  as  long  as  greatest  breadth  of  Tear 
Point  of  leaf  subulate,  4  to  1  in.  long  ;  petiole  shorter 
than  greatest  breadth  of  leaf       .... 
Main  lateral  nerves  numerous,  slender     .... 
Receptacles  pedunculate ;  leaves  generally  rough ;  male  fl. 
often  2-8-androus ;  stigma  generally  bifid.   (These  spp. 
belong  to  various  subgenera,  the  characters  and  limits 
of  which  are  not  yet  exactly  denned.) 
Petioles  between  one-fourth  and  one-half  the  length  of 
leaf 
Leaves  generally  lobed ;  branchlets  pubescent  or  gla- 
brous          

Leaves  dentate,  not  generally  lobed ;  branchlets  to- 
mentose      

Petioles  less  than  one-fourth  the  length  of  leaf. 
Leaves  elliptic-oblong  or  ovate. 
Leaves  elliptic-oblong ;  main  lateral  nerves  7-10  pair 
Leaves  ovate  ;  main  lateral  nerves  4-6  pair    . 
Leaves  oblong-lanceolate,  long-acuminate  . 
II.  Receptacles  on  leafless  racemose  or  paniculate  branches  from  the 
old  wood,  generally  on  the  trunk ;  male  fl.  generally  monan- 
drous, perianth  of  8-4  large  hyaline  segments,  enveloping 
each  other ;  female  perianth  none  or  small,  or  very  thin  and 
transparent  (subgenus  Covellia). 
Leaves  alternate. 
Leaves  short-petiolate,  very  unequal-sided,  the  lower 

lobe  of  the  base  rounded,  projecting    .         : 
Leaves  not  unequal-aided ;  petioles  1-4  in.  long. 

Leaves  lanceolate 

Leaves  broad-ovate,  with  deeply  cordate  base 
Leaves  opposite 


8.  F.  Carica. 

9.  F.  virgaia*       1 


10.  F.  parasitica. 

11.  F.  tcandens. 

12.  F.  trachycarpa. 


18.  F.  Cnnia. 

14.  F.  glomeraUu 

15.  F.  Roxburgk*. 

16.  F.  hispida. 


1.  P.  bengalenste,*  linn. — Syn.  F.  indica,  Eoxb.  EL  Ind.  iiL  539 ; 

*  There  is  some  doubt  as  to  what  tree  was  intended  by  Linn»us  under  the  name  of 
F.  indica,  and  I  follow  Miquel  in  calling  the  Banyan,  F.  bengalensU,  though  Roxburgh 
referred  it  to  F.  indica,  Linn.  The  tree  which  Miquel  refers  to  F.  indica,  Linn.,  is 
mentioned  at  p.  415. 
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Urostigma  bengalense,  Gasp. ;  Wight  Ic  t.  1989.    Banyan. — Sans.  Vata. 
Vein.  Bar,  bar,  bera,  bargat,  Hind. ;  War,  Bombay. 

A  large  tree  with  spreading  branches,  sending  down  numerous  slender 
roots,  which  descend  to  the  ground  and  afterwards  become  trunks.  Leaves 
alternate,  approximate  near  the  ends  of  branches,  ovate,  entire,  obtuse, 
base  cordate  or  rounded,  3-5-nerved,  the  midrib  with  4-6  pair  of  main 
lateral  nerves,  joined  by  fine  transverse  reticulate  and  distinct  intramar- 
ginal  veins,  coriaceous,  smooth  above,  soft-tomentose  pubescent  or  gla- 
brate  beneath,  blade  4-8,  petiole  1-2  in.  long,  a  broad  smooth  gland  at  the 
top  of  the  petiole  on  the  under  side ;  stipules  sheathing,  leaving  annular 
scars  on  branchlets.  Receptacles  sessile,  axillary,  each  receptacle  supported 
by  2-4,  more  or  less  connate,  broad  obtuse  bracts.  Male  and  female  fl. 
in  the  same  receptacle  mixed  with  long  linear  bracteoles ;  perianth  3-4- 
parted,  male  fl.  monandrous.  Fruit  globose,  pubescent,  red  when  ripe, 
£  in.  diam. 

Commonly  planted  by  Hindoos  throughout  India,  as  far  north  as  Peshawar, 
in  the  outer  Himalaya  as  high  as  4000  ft  Wild  in  the  forest  tracts  of  the 
sub-Himalayan  tract,  Oudh,  Bengal,  and  Central  India,  irregularly  distributed, 
common  in  places,  and  wanting  in  others.  In  North  India  the  leaves  are  renewed 
in  March  and  April ;  the  fruit  ripens  April,  May,  and  remains  long  on  the 
tree  ;  the  young  foliage  has  a  brownish  colour.  The  Banyan  sends  down  aerial 
roots  from  the  branches  to  a  greater  extent  than  any  other  Ficus  ;  they  root  in 
the  ground  and  grow  into  trunks,  which  serve  as  a  support  for  the  horizontal 
branches,  and  as  feeders,  thus  gradually  increasing  the  diameter  of  the  crown. 
Many  specimens  are  known  in  Bengal  with  the  crown  200-300  ft  in  diameter 
and  larger.  Grows  70-100  ft  high,  the  main  stem  generally  of  moderate  girth. 
In  North- West  India  the  rootdrops  are  much  less  numerous  and  strong  than  in 
the  moister  and  warmer  climate  of  Bengal  and  the  peninsula,  but  the  trunk 
attains  a  large  size,  26  or  30  ft.  girth  being  not  uncommon,  and  trees  exist  even 
in  the  dry  climate  of  the  Panjab,  with  numerous  rootdrops  covering  considerable 
areas.  The  bark  is  1  in.  thick,  grey,  but  darker  coloured  than  that  of  the  Peepul, 
smooth  and  even,  with  circular  shallow  furrows,  inner  bark  pale-red,  fibrous. 
The  bark  of  old  stems  often  exfoliates  in  flat  roundish  scales.  Wood 'open- 
grained,  not  durable,  whitish,  with  concentric  wavy  bands  of  lighter-coloured  tis- 
sue. Medullary  rays  numerous,  distinctly  marked.  Pores  large,  few,  often  in 
pairs  ;  the  cub.  ft.  weighs  30-36  lb.,  and  Skinner  gives  the  value  of  P.  at  600. 
Hindoos  do  not  generally  fell  the  tree,  but  the  wood  is  occasionally  used  for 
boxes,  door-panels,  and  is  said  to  be  valued  for  well -rings.  The  rootdrops 
are  tough  and  elastic,  and  are  used  for  tent-poles,  poles  for  carrying  loads, 
also  for  cart-yokes.  A  coarse  brown  cordage  is  made  of  them,  which  the  Sikhs 
used  largely  for  slow-matches  for  their  matchlocks.  Birdlime  is  prepared 
from  the  acrid  milky  juice ;  when  dried  it  has  the  form  of  dark-brown  lumps. 
Brahmins  use  the  leaves  as  plates,  and  leaves  and  twigs  are  a  favourite  fodder 
of  cattle  and  elephants.  Lakh  is  collected  from  the  tree  in  some  parts  of  the 
eastern  and  central  Panjab  and  in  Ceylon,  not  in  Sindh.  The  fruit  is  sweetish, 
and  is  eaten  during  times  of  scarcity  ;  it  is  greedily  devoured  by  birds.  The 
leaves  are  applied  to  bruises,  and  the  bark  is  used  m  native  pharmacy.  Like 
other  so.  of  Ficus,  the  Banyan  often  grows  from  seeds  left  by  birds  in  the  fork 
of  another  tree,  whence  it  sends  down  aerial  roots,  which  gradually  form  a  net- 
work of  thick  woody  roots  or  stems,  enclosing  the  trunk  of  the  parent  tree, 
which  is  buried  in  the  mass  of  the  Ficus,  and  at  last  perishes.    Trees  killed  in 
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this  manner  by  epiphytic  Ficus  are  called  Nyaungthat  in  Burma.  The  Toddy 
palm  (Borasms  Jlabclliformu)  is  often  seen  thus  encircled  by  the  Ficus,  the 
crown  alone  appearing. 

2.  P.  tomentosa>  Willd. ;  Roxb.  L  c.  550 ;  Wight  Ic  t  647.— Syn. 
Urostigma  tomentosum  and  obversum,  Miquel;  Hook.  Journ.  Bot.  vi. 
(1847)  573. 

A  large  tree,  throwing  out  roots  from  the  branches,  which  do  not,  how- 
ever, grow  large ;  branchlets,  petioles,  and  under  side  of  leaves  grey-to- 
nientose.  Leaves  coriaceous,  elliptic-  or  obovate-oblong,  acute,  base  cor- 
date, lateral  nerves  6-8  pair,  the  lowest  pair  basal ;  transverse  and  intra- 
marginal  veins  distinct;  blade  3-7,  petiole  £-l£  in.  long.  Eeceptacles 
axillary,  in  pairs,  tomentose.  Fruit  |  in.  across,  grey,  woolly,  supported 
by  3  large  tomentose  bracts. 

Banda  district,  Behar,  and  probably  Satpura  range.  Western  Ghats  of  Canara 
and  Mysore. 

F.  mysoremis,  Roth — Syn.  Urostigma  mysorense  and  dasyccvrpum,  Miq.,  is 
closely  allied,  but  has  larger  oblong  fruit  and  12-15  pairs  of  main  lateral  nerves. 
A  large  tree,  yielding  excellent  shade,  in  Malabar,  Canara,  and  the  Konkan. 
Ceylon.    Common  in  the  western  forests  of  Mysore. 

3.  P.  infectoria,  Willd.  ;  Roxb.  FL  Ind.  iii  551  ;  Wight  Ic.  t  665  — 
Syn.  F.  veno8a,  Ham. ;  Urostigma  infectorium  and  U.  Tjakday  Miq.  1.  c.  566, 
567.  Sans.  Plaksha.  Vern.  War ,varf  batbar,  jangli  pipli,  palakh,  trim- 
bal,  Pb. ;  Pilkhan  (also  in  Pb.),  ramanjir,  N. W.P. ;  Pakhar,  pdkhariOy 
Oudh,  N.W.  and  C.P. ;  Keol,  haim,  khabar,  paJcri,  sohun  pdkar,  C.P. 

A  large  tree,  young  shoots  slightly  pubescent.  Leaves  coriaceous, 
glabrous,  shining,  abruptly  acuminate;  main  lateral  nerves  8-12  pair, 
alternating  with  shorter  intermediate  nerves,  the  lowest  pair  from  the 
base  ;  blade  4-8  in.,  petiole  2-3  in.  long.  Receptacles  sessile,  axillary,  in 
pairs,  each  supported  by  3  small  bracts.  Style  filiform,  stigma  long,  peni- 
cillate.     Fruit  globose,  J  in.  diam.,  white  when  ripe. 

Not  uncommon  on  the  lower  hills  of  the  Suliman  range  trans-Indus,  in  the 
Salt  range,  the  Siwalik  tract,  and  outer  Himalaya,  ascending  to  4000  ft  in  the 
Panjab,  to  5000  ft.  in  Kamaon.  Common  in  the  Oudh  forests,  Bengal,  Burma, 
and  the  Central  Provinces.  West  side  of  the  peninsula  from  the  Konkan  to 
Malabar.  The  leaves  are  renewed  between  Feb.  and  April ;  the  fruit  ripens 
May,  June,  and  often  remains  on  the  tree  until  the  ensuing  year's  fruit  is  formed. 
Attains  40-50  ft,  trunk  short,  irregularly  shaped,  not  rarely  sending  down  single 
roots  from  stem  or  branches.  Often,  found  as  an  epiphyte  on  other  trees.  Bark 
grey,  even,  but  exfoliating  in  long  strips  ;  inner  substance  fibrous,  tough,  milky. 
Wood  reddish-  or  brownish-white.  The  cub.  ft.  weighs  30  lb.  Not  durable. 
The  young  shoots  are  eaten  in  curries,  and  the  leaves  are  used  as  fodder  for 
cattle  and  elephants.    A  good  avenue-tree,  grows  rapidly,  quicker  than  Siris. 

4.  P.  Wightiams  Wall ;  Benth.  FL  Hongk  327.— Syn.  Urostigma 
Wightianum  and  persece/olium,  Miq.  in  Hook.  Joum.  Bot  vi  (1847)  566, 
567. 

A  large  tree,  wholly  glabrous.  Leaves  ovate-oblong,  shortly  acuminate ; 
main  lateral  nerves  6-8  pair,  with  intermediate  slender  ones,  the  lowest 
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pair  basal,  intramarginal  veins  distinct;  blade  3-6  in.,  petiole  1-1  £  in. 
long.  Receptacles  axillary,  in  pairs,  sometimes  in  the  axils  of  fallen 
leaves,  pedunculate,  peduncles  1  line  long.  Fruit  subglobose,  £-J  in.  diam, 
supported  by  very  small  bracts. 

South  India,  Ceylon,  Hongkong.  I  refer  to  this  sp.  specimens  collected  by  R. 
Thompson  in  the  Baraich  forests  of  Oudh  ("  a  small  tree  ").  Dr  Stewart,  how- 
ever, referred  them  to  Urostigma  Pseudo-Bmjamineum,  Miq.  L  c.  566,  which 
he,  as  well  as  Beddome,  Manual  Fl.  Sylv.  223,  identify  with  F.  comosa,  Roxb. 
Cor.  PL  t.  125  ;  Fl.  Ind.  iiL  552.  F.  comosa  is  described  and  figured  by  Roxb. 
with  slender,  often  pendulous  branchlets,  and  oval,  long-acuminate  leaves  taper- 
ing into  a  slender  petiole  about  1  in.  long.  Fruit  contracted  at  the  base,  rich 
deep  yellow  or  purple  when  ripe,  the  size  of  a  gooseberry.  Tinnevelly  hills  and 
mountains  on  the  east  side  of  tne  peninsula. 

This  group  of  Indian  figs  to  which  F.  Wightiana  and  comosa  belong,  demands 
farther  study  on  the  spot.  Nearly  allied  to  them  are  the  two  following  species  : 
1.  F.  Tsiela,  Roxb.  L  c.  549 ;  Wight  Ic  t  668 ;  Bedd.  Fl.  Sylv.  t  314 ;  Miq. 
Ann.  Mus.  Lugd.  Bat.  iii.  286— Syn.  Urostigma  Pseudo-Tiela,  Miq.  (1847)  566. 
A  large  tree  with  smooth  bark,  wholly  glabrous,  leaves  ovate,  long-petiolate ; 
lateral  nerves  slender,  numerous,  some  more  prominent  than  the  others  ;  fruit 
turbinate,  purple  when  ripe.  Bengal,  mountains  of  South  India.  2.  F.  indica, 
linn.  Syst  Veg.  922 ;  Miq.  Ann.  Mus.  Lugd.  Bat  iii.  287— Syn.  U.  Tjida,  Miq. 
Hook.  Journ.  Bot  vi.  580.  with  thick-coriaceous,  shining,  short-petiolate  leaves. 
East  Bengal,  Burma,  Philippine  Islands. 

5.  P.  religiosa,  linn. ;  Roxb.  FL  Ind.  iii.  547  ;  Bedd.  Fl.  Sylv.  t  314. 
— Syn.  Urostigma  rdigiosum,  Grasp. ;  Wight  Ic.  t.  1967.  Peepul.  Sans. 
Pippala.  Vern.  Pipal,  Hind. ;  Pipro,  Panch  Mehals ;  Earn,  Telugu ; 
Bauds  nyaung,  Burm. 

A  large  tree  wholly  glabrous,  with  irregularly-shaped  trunk  and  wide- 
spreading  branches.  Leaves  drooping,  coriaceous,  shining,  broad -ovate, 
3-4  in.  broad,  edge  undulate,  with  a  long  narrow  acumen  (1-3  in.  long), 
basal  nerves  5-7,  midrib  penniveined,  basal  and  lateral  nerves  anastomos- 
ing by  close  and  prominent  reticulate  veins,  petiole  slender,  generally  as 
long  as  greatest  breadth  of  leaf.  Receptacles  sessile,  generally  in  pairs, 
axillary,  each  receptacle  supported  by  3  obtuse  pubescent  bracts,  often 
splitting  as  the  receptacle  expands.  Male  and  female  flowers  in  the  same 
receptacle,  mixed  with  lanceolate  bracteoles ;  perianth  3-4-parted,  male 
flowers  monandrous.  Fruit  subglobose,  somewhat  flattened,  £  in.  across, 
dark  purple  when  ripe. 

Commonly  planted  by  Hindoos  throughout  India,  and  by  Buddhists  in  Cey- 
lon and  Burma.  This  tree  is  peculiarly  sacred  to  the  Buddhists.  Rare  in  the 
arid  tract  of  North- West  India.  In  the  outer  Himalaya  planted  trees  are  found 
as  high  as  5000  ft  Wild  in  the  forests  of  the  sub-Himalayan  tract,  Bengal,  and 
Central  India.  Not  indigenous  in  Burma.  In  North  and  Central  India  the 
tree  is  leafless  during  a  short  time,  generally  only  for  a  week  or  two  ;  the  leaves 
are  renewed  between  February  ana  April,  the  young  foliage  is  reddish.  The 
fruit  ripens  during  the  hot  season,  in  April,  May  in  the  Panjab,  and  sometimes 
as  late  as  Oct,  Nov.  (Centr.  Prov.,  R.  Th.)  Attains  80-90  ft.,  trunk  short,  most 
irregularly  shaped,  fluted  and  buttressed,  of  large  girth,  25-30  ft.,  not  uncommon, 
Stewart  mentions  a  tree  25  ft  girth  at  5000  ft.  m  Chamba,  and  another  of  36 
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ft  in  Sindh.  The  roots  spread  wide  near  the  surface,  and  are  often  above 
ground.  Bark  thick,  light-grey,  smooth,  on  old  trunks  rough  with  large  exfoli- 
ating scales,  inner  substance  red,  fibrous,  milky. 

The  seed  of  the  Peepul,  like  that  of  the  Banyan,  often  germinates  on  roofs, 
walls,  and  on  other  trees.  The  Peepul  is  particularly  destructive  to  buildings. 
It  is  often  found  as  an  epiphyte  on  Dalb.  Stssoo,  Bauninia  purpurea,  and  other 
trees.  Loranthus  and  other  parasites  are  not  generally  found  on  this  species  or 
on  F.  infectoria  and  glomerate.  The  wood  is  pinkish- white,  with  narrow  con- 
centric bands  of  lighter  colour,  open-grained,  not  strong  or  durable.  Medullary 
rays  marked,  showing  like  narrow  horizontal  bands  on  a  vertical  section.  Pores 
few,  large.  The  cub.  ft.  weighs  44&  lb.  (Cunningham,  Gwalior),  34  (Skinner)  ; 
the  value  of  P.  is  458  according  to  Cunningham's,  and  584  according  to  Skinners 
experiments.  The  tree,  being  sacred,  is  rarely  felled  ;  the  wood  is  used  as  fuel 
and  to  make  packing-cases.  In  Central  India  the  young  leaf-buds  are  eaten  as 
a  vegetable  by  the  hill  tribes  during  times  of  scarcity,  the  twigs  and  leaves  are 
a  favourite  fodder  of  elephants  ;  Roxburgh  states  that  silkworms  like  the  tender 
leaves  of  this  tree  next  to  the  Mulberry  leaves.  Stick-lakh  is  largely  produced 
on  the  Peepul  in  Central  India.  Apart  from  being  a  sacred  tree,  it  is  planted 
on  account  of  its  dense  shade,  and  is  easily  raised  from  seed  and  cuttings.  In 
the  Panjab  cuttings  do  not  succeed  so  well  as  those  of  the  Banyan.  Grows  more 
rapidly  than  Sissoo,  Siris.  or  even  Albizzia  procera.  At  high  elevations  (4000 
it)  the  extremities  are  often  nipped  by  frost  The  leaves,  bark,  and  fruit  are 
officinal  in  native  medicine.  The  skeleton  leaves  are  used  for  painting  by  the 
Chinese  artists. 

6.  P.  cordifolia,  Roxb.  I  c.  548  (not  Blume  *).—  Tab.  XLVIII.— > 
Wight  Ic.  t.  640. — Syn.  Urostigma  cordifoUum,  Miquel  in  Lond.  Jouru. 
Bot.  vi.  (1847)  564.  Metis  popidiformis,  Schottj  Miquel  Mus.  Lugd. 
Bat.  iii.  287,  perhaps  F.  terminalioides,  Griffith,  and  affinis,  Gr.  Ic.  PL 
As.  t.  550,  553.  Vern.  Rumbal,  paldk,  badha,  pUkhan,  Pb. ;  Kdbar, 
gajiun,  gajua,  pipal,  N.W.P. ;  Gagjdira,  Oudh ;  Pakar,  khabar,  C.P. ; 
Pdkri,  Assam ;  Pair,  Bomb. 

A  large  tree.  Leaves  wholly  glabrous,  shining,  ovate,  acuminate,  with 
rounded  or  cordate  base,  edge  undulate,  basal  nerves  3-5,  midrib  penni- 
veined,  basal  and  lateral  nerves  joined  by  closely  reticulate  and  distinct 
intramarginal  veins,  prominent  in  young,  less  distinct  in  old  leaves,  blade 
4-5,  petiole  2-3  in.  long.  Receptacles  sessile,  axillary,  in  pairs,  each  sup- 
ported by  3  bracts,  male  and  female  flowers  in  the  same  receptacle,  peri- 
anth 3-4-parted,  male  flower  monandrous.  Fruit  globose,  black  when 
ripe,  £  in.  diam. 

Wild ;  here  and  there,  not  common,  in  the  Siwalik  tract  and  outer  Himalaya, 
ascending  to  5000  ft,  and  extending  west  to  the  Chenab.  Bengal,  Central 
India,  and  Western  Ghats  near  Bombay.  The  leaves  are  renewed  in  March, 
and  the  fruit  ripens  in  May  and  June.  Attains  40-50  ft,  trunk  short,  of  irregu- 
lar shape,  deep-furrowed  and  fluted,  girth  7-8  ft,  branches  numerous,  spread- 
ing.   Resembles  F.  rdigiosa  on  a  small  scale.    Often  epiphytic,  embracing 

*  F.  cordifolia,  described  from  Java  by  Blume  (Bydragen,  1825,  438),  has  priority, 
as  Roxburgh's  Flora,  though  written  early  this  century,  was  not  published  until  1832, 
but  has,  according  to  Miquel  Mus.  Lugd.  Bat  iii.  260,  not  been  found  since  Blume's 
time.  Under  these  circumstances,  Roxburgh's  well-known  name  for  a  well-known  tree 
may  be  permitted  to  stand  for  the  present,  pending  a  revision  of  this  difficult  genua. 
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other  trees  and  killing  them.  Bark  1  in.  thick,  yellowish  grey,  longitudinally 
wrinkled,  with  hard  scales  exfoliating.  Wood  pinkish  white.  The  leaves  are 
used  as  cattle-fodder.  The  fruit  is  eaten.  In  the  Durrung  district  of  Assam  it 
is  cultivated  for  rearing  the  lakh  insect  (Q.  Mann). 

7.  P.  retusa,  Linn. ;  Benth.  FL  Hongk.  327 ;  FL  Austr.  vi  166.— 
Syn.  F.  Benjamina,  Koxb.  I  c.  550.  F.  nitida,  Thunb. ;  Wight  Ic  t  642. 
F.  pallida,  Wall.  (?)  Urostigma  jpmferum  and  ovoideum,  Miq.  in  London 
Journ.  Bot.  vi.  (1847)  581. 

A  large  handsome  tree  with  dense  foliage,  wholly  glabrous.  Leaves 
coriaceous,  shining,  oval  or  obovate,  acute  or  short-acuminate,  blade  2-3 
in.  long,  narrowed  into  petiole  £  in.  long ;  main  lateral  nerves  numerous, 
slender,  not  very  prominent.  Fruit  subglobose,  $  in.  diameter,  sessile, 
axillary,  solitary  or  in  pairs,  purple  when  ripe,  with  small  yellowish  specks 
(Roxb.  FL  Ind.)  ;  the  HI.  in  Hb.  Kew,  No.  688,  has  greyish  yellow  fruit. 

Kamaon  (Kosilla  valley,  at  3000  ft,  Strachey  &  Winterbottom),  Banda,  Bengal, 
South  India,  Ceylon,  Indian  Archipelago,  Burma,  China,  North  Australia,  Queens- 
land. Dense  shade,  makes  an  excellent  avenue-tree.  Specimens  collected  in 
Oudh,  not  seen  by  me,  identified  by  Dr  Stewart  with  this  species,  are  described 
by  R.  Thompson  as  from  a  small  epiphytic  tree,  with  full  dark-green  foliage. 

F.  Benjaminea,  Linn.,  has  slender  drooping  branches,  elliptic  or  broad-ovate, 
shortly  petiolate  leaves,  elegantly  marked  witn  numberless  fine  parallel  lateral 
veins,  close  together,  and  joined  along  the  edge  by  a  distinct  intramarginal  vein. 
Fruit  }  in,  ammeter.  East  Bengal,  Burma,  Indian  Archipelago,  Queensland. 
This  species,  as  well  as  F.  retusa,  is  called  NyauTig-thabieh  {Eugenia  Ficus)  in 
Burmese. 

F.  elastica,  Blume ;  Bijdragen  tot  de  Flora  van  Nederlandsch  Indie,  446 ; 
Roxb.  FL  Ind.  iii.  541 ;  Wight  Ic  t  663 ;  Griff.  Ic.  PL  As.  rar.  t  552— the 
Assam  Caoutchouc-tree  —  vern.  Borgach,  attah  bar,  Assam;  Kagiri,  Easia 
(Griffith) ;  Kasmir,  Silhet  (Roxb.), — is  a  large  tree,  with  irregularly -shaped 
stem  and  spreading  branches,  from  which  roots  descend  to  the  ground.  The 
leaves  are  thick  -  coriaceous,  shining,  elliptic,  midrib  very  prominent,  with 
numberless  straight  parallel  fine  lateral  veins,  nearly  at  right  angles  to  the 
midrib,  blade  3-6  in.  long,  on  seedlings  and  root-shoots  much  longer,  stipules 
long,  sheathing,  rose-coloured.  Fruit  ovoid,  greenish  yellow,  the  size  of  an 
olive.  Sub-Himalayan  tract  from  Sikkim  to  the  extreme  eastern  boundary  of 
Assam,  foot  of  the  hills  at  the  head  and  on  the  south  side  of  the  Brahmaputra 
valley.  Pandua  and  Jantipur  hills,  which  bound  the  Silhet  valley  on  the  north. 
The  tree  towers  above  the  surrounding  forest;  Griffith  (Journ.  As.  Soc.  vii  i.  1838, 
132)  describes  a  specimen,  100  ft  high,  circumference  of  main  trunk  74  ft.,  of 
trunk  and  supports  120  ft,  of  area  covered  by  the  branches  610  ft.  The  Assam 
Caoutchouc,  wnen  pure,  is  a  superior  article,  but  it  seems  certain  that  Para  rub- 
ber, the  produce  of  several  species  of  Hevea  (p.  445),  retains  its  firmness  longer 
and  is  more  suitable  for  work  requiring  great  elasticity  and  power  of  resistance. 
In  Assam,  however,  it  is  often  mixed,  not  only  with  pieces  of  bark,  wood,  sand, 
stones,  but  also  with  the  milk  of  other  species  of  Ficus  which  is  inferior  in 
quality. 

F.  elastica  is  a  free  and  rapid  grower,  easily  propagated  by  cuttings,  and 
its  cultivation  in  Assam  on  a  large  scale  will  doubtless  prove  successful.  In 
Germany,  where  it  is  commonly  grown  as  an  ornament  of 'drawing-rooms,  it  was 
formerly  known  under  the  name  of  Berlin  weed.  It  is  cultivated  in  gardens 
throughout  the  tropics  and  as  an  avenue-tree  in  Java  In  that  island,  however, 
it  seems  also  to  be  indigenous ;  Blume  (1.  c),  in  1825,  states  that  it  grows  on 
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limestone,  gives  the  vernacular  names  as  Kartt?  hard  tapok,  and  describes  a 
variety,  bengalica  (introduced  from  Calcutta  *),  with  acuminate,  undulate  leaves. 
In  the  Preface  to  Runiphia,  ii.  (1836),  he  says  that  the  Java  tree  is  capable  of  yield- 
ing Caoutchouc.  Miquel,  FL  Ind.  Bat.  i.  ii  348,  makes  three  species —  Uromgma 
elasticum,  (introduced),  U.  Karet  and  odoratum  (indigenous  in  Java) ;  but  in  his 
latter  work,  Ann.  Mus.  Lugd.  Bat.  iiL  287,  he  unites  the  three  under  F.  das- 
tica, Nois  (evidently  a  misprint  for  Nobis  in  Blume).  A  species  nearly  allied 
to  F.  dastica  is  F  macrophylla,  Desf.  Queensland  and  New  South  Wales. 
There  is  no  proof  of  F.  dastica  being  indigenous  in  Australia.  (Benth.Fl. 
Austr.  vi.  170.) 

F.  laccifera,  Roxb.  L  c.  645 ;  Wight  Ic.  t.  656,— vern.  Kathal  Bat,  Silhet, 
— a  large  tree,  wholly  glabrous?  with  large,  firm,  shining,  ovate  or  elliptic,  short- 
acuminate  leaves,  petioles  1-2  in.  long,  with  3  basal  and  4-8  main  lateral  nerves 
on  either  side  of  midrib,  and  numerous  fine  intermediate  nerves  between; 
fruit  sessile,  axillary,  ovoid,  the  size  of  a  gooseberry — is  said  to  be  tapped  for 
Caoutchouc,  like  F.  dastica.  This  tree  grows  in  Assam,  Silhet,  the  Andamans, 
Malabar  (Beddome  Man.  223),  and  probably  in  Burma ;  the  Caoutchouc  yielded 
by  it  merits  farther  examination.    In  Silhet  Lakh  is  collected  from  its  branches. 

8.  P.  Oarica,  Linn. — Fig-tree.  Vern.  Anjir.  Local  names:  Kimri, 
fdgu,  faguri,  f apart,  Pb. 

A  middle-sized  deciduous  tree,  with  glabrous,  smooth,  grey  or  brown 
branches,  the  branchlets  of  the  current  year  pubescent.  Leaves  cordate, 
3-5-nerved,  dentate,  and  more  or  less  deeply  lobed,  lobes  obtuse,  blade 
4-8,  petiole  2-3  in.  long,  upper  side  rough,  under  side  tomentoee ;  stipules 
early  deciduous.  Receptacles  pedunculate,  axillary,  turbinate,  narrowed 
into  a  stalk,  and  supported  at  the  base  by  a  few  membranous,  early  decid- 
uous bracts.  The  receptacles  which  appear  first,  in  the  lower  axils,  are 
androgynous,  containing  a  few  male,  with  numerous  female  flowers,  those 
which  appear  later  in  the  year,  in  the  upper  axils,  only  produce  female 
flowers.  Male  fL  near  the  mouth  of  the  fig,  perianth-segments  3-5, 
stamens  1-5,  generally  3,  filaments  longer  than  perianth.  Female  fL : 
perianth-segments  3-5,  ovary  sometimes  2 -celled,  style  lateral,  filiform, 
bifid  at  the  top.  Fruit,  when  ripe,  yellow  or  dark  purple,  greatly  varying 
in  size  and  colour. 

Cultivated  in  the  plains  of  N.W.  India,  and  in  the  outer  hills  of  the  N.W. 
Himalaya,  as  high  as  5000  ft,  also  in  the  Dekkan.  Cultivated  largely  in  Belu- 
chistan  and  Afghanistan,  and  said  to  be  wild  about  Kandahar.  Cleghom  (Pan- 
jab  Forests,  177)  states  that  Figs  are  indigenous  (but  small)  in  Kaghan.  The 
Fig-tree  is  indigenous  in  Syria  and  Palestine,  and  its  cultivation  in  those  coun- 
tries is  as  old  as  that  of  the  vine.  In  South  Europe  it  is  completely  naturalised, 
and  is  not  uncommonly  found  in  an  apparently  wild  state.  Hardy  in  England. 
In  the  Panjab  the  fruit  generally  ripens  from  May  to  August.  Bark  whitish  or 
light  grey,  smooth  or  finely  rugose.  Wood  soft,  white  with  a  yellowish  tinge.  Figs 
are  an  important  article  of  food  in  Western  Asia.  In  Afghanistan,  numerous  var- 
ieties are  cultivated  (makkai  with  black,  sada  with  white  fruit).  The  Figs  grown 
in  India  are  generally  poor.  Dried  Figs  are  used  extensively  in  native  pnarmacy 
(Pharm.  Ind.  215).  Gasparrini,  an  Italian  botanist,  studied  the  classification  of  the 
genus,  the  varieties  of  the  (apparently)  wild  and  cultivated  Figs,  and  the  process  of 

*  Blume  may  have  received  the  name  F.  dastica  from  the  Bot  Garden,  Calcutta, 
but  it  is  not  included  in  Roxburgh's  Hortus  Bengalensis,  and  the  Flora  Indica  did  not 
appear  until  1832,  so  that  Blume  must  stand  as  the  authority. 
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caprification,  an  old  practice,  by  which  it  was  supposed  that  the  setting  and  ripen- 
ing of  the  Fig  was  promoted.  He  established  the  genera  Urostigma  and  Covellia 
(p.  412),  and  divided  the  common  Fig-tree  (F.  Carica)  into  two  genera,  Ficus 
and  Caprificus,  each  of  which  he  subdivided*  into  numerous  species.  Gaspar- 
rini  distinguishes  Caprificus,  which  comprises  the  wild  Figs,  the  fruit  of  which 
is  not  eatable,  from  Ficus  by  the  3-partite  female  perianth,  and  the  ovary  always 
1-celled,  but  the  minute  sexual  organs  of  this  genus,  which  develop  themselves 
in  a  crowded  state,  pressing  against  each  other,  while  the  delicate  parts  of  the 
flower  are  being  formed,  present  great  variation  and  irregularity,  the  limits  of 
which  for  each  species  are  as  yet  only  imperfectly  known.  The  kind  called  by 
Gasparrini  Caprificus  is  generally  inhabited  by  an  insect  (Psenes  capri/ici),  and 
it  was  an  old  practice  in  Greece,  described  by  Aristotle  and  Theophrastus,  to 
plant  the  Capri  Fig  by  the  side  of  the  Fig,  or  to  suspend  the  fruits  of  the  one  to 
the  branches  of  the  other,  the  supposition  being  that  the  insect  enters  the  unripe 
fruits  of  the  domestic  Fig  and  causes  them  to  set  or  accelerates  their  ripening. 
This  practice  of  caprification  seems  to  have  spread  to  South  Italy  from  Greece, 
and  it  is  still  practised  in  parts  of  these  two  countries,  as  well  as  in  Asia  Minor, 
though  it  is  unknown  in  Spain,  the  South  of  France,  and,  as  far  as  I  am  aware, 
in  Afghanistan  and  India.  Numerous  endeavours  to  explain  the  rationale  of 
this  practice  have  been  made  by  scientific  men  ever  since  the  time  of  Theo- 
phrastus,  the  generally  accepted  opinion  being  that  the  insect  promotes  the  fer- 
tilisation of  the  Fig,  making  an  opening  by  which  the  pollen  escapes,  or  by  car- 
rying the  pollen  from  the  Figs  with  male  flowers  to  those  which  have  only  female 
flowers.  Against  this  stands  the  fact,  that  many  kinds  of  Fig  attain  maturity 
with  sterile  seeds — that  is,  seeds  in  wnich  the  embryo  has  not  been  developed, 
and  therefore  fecundation  is  not  an  essential  condition  to  the  ripening  of  Figs. 
Gasparrini,  however,  not  satisfied  with  general  objections,  made  a  series  of  in- 
teresting experiments,  which  he  published  in  1845,  from  which  it  would  ap- 
pear that  caprification  has  no  effect  whatever  on  the  ripening  of  the  Fig.  and 
that,  however  old  the  practice  of  Greek  and  Italiangardeners  may  be,  its  advan- 
tage or  usefulness  can  in  no  way  be  established.  Twenty  years  later  (in  1865), 
the  same  author  published  the  result  of  experiments,  which  he  had  undertaken 
to  investigate  another  practice  of  the  Neapolitan  cultivators,  called  punc- 
turation,  which  consists  m  anointing  the  mouth  of  the  unripe  Fig,  when  it  has 
arrived  at  a  certain  size,  with  a  very  small  quantity  of  olive  oil.  There  is  no 
doubt  that  this  practice  advances  maturation  by  about  ten  days,  and  Gasparrini 
found  that,  while  the  application  of  other  liquids  was  without  any  effect,  most 
oils  or  fatty  substances,  as  well  as  most  acids  (particularly  tartaric  and  diluted 
sulphuric  acid),  if  applied  to  the  scales  at  the  mouth  of  the  fig,  had  the  effect  of 
considerably  accelerating  maturity.  These  remarkable  experiments  seem  to  sug- 
gest the  possibility  of  an  action  by  the  insect  upon  the  development  of  the  fruit, 
which  has  not  yet  been  discovered.  English  translations  of  these  two  interest-  ■ 
ing  memoirs  will  be  found  in  the  Journal  of  the  Horticultural  Society  of  London, 
iii.  185,  and  New  Series,  ii.  1. 

Ficus  Sycomorus,  Linn. — Syn.  Sycomorus  antiquorum,  Gasp.,  is  a  large, 
spreading,  very  shady  tree,  common  in  Egypt  and  Abyssinia,  planted  in  avenues 
near  Cairo,  and  believed  to  attain  a  great  age.  Branchlets,  petioles,  and  nerves 
hairy ;  leaves  coriaceous,  giabrate,  upper  side  shining,  broad-ovate  with  cor- 
date base,  entire  or  repand  ;  basal  nerves  3,  midrib  penniveined.  Receptacles 
on  leafless  paniculate  branchlets  from  the  trunk  or  larger  boughs,  male  and 
female  flowers  in  distinct  receptacles.  The  wood  was  used  by  the  old  Egyptians 
for  mummy  cases. 

9.  P.  virgata*  Koxb.  FL  Ind.  iii  530 ;  Wight  Ic.  649.— Syn.  F  cari- 
coides,  Roxb.  L  c  529 ;  Wight  Ic  t.  634  (probably).     Vera.  Anjir,  tnzar, 
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Afg. ;  Fdgu,  fog,  fag,  fagoru,  dhudi,  dhura,  pTiedu,  kak,  kok,  daholia,  Pb. 
hills ;  Fagwdra,  thapur,  Pb.  plains ;  OtUar9  khabdra,  anjvri,  beru,  bedu, 
N.W.P. 

A  8maU  or  middle-sized  tree  with  hoary  or  pubescent  branches,  branch- 
lets  of  the  current  year,  as  well  as  petioles,  young  shoots  and  young 
leaves  soft  -  tomentose.  Leaves  rough  above,  soft -tomentose  beneath, 
broad-ovate,  dentate,  not  or  very  rarely  lobed,  3  basal  nerves,  and  4-6 
pair  of  main  lateral  nerves  on  midrib ;  blade  3-5,  petiole  1-2  in.  long. 
Receptacles  tomentose,  pedunculate,  axillary,  pear-shaped,  not  stipitate 
when  young,  but  when  farther  advanced  narrowed  into  a  stalk,  which 
lengthens  but  and  often  attains  £  in.,  being  supported  at  its  base  by  3-4 
ovate  membranous  bracts,  mouth  half  closed  with  numerous  cordate  ciliate 
scales ;  peduncle  £-f  in.  long.  Fruit  yellow  when  ripe,  J-l  in.  di&m. 
Leaves  of  this  sp.  sometimes  slightly  resemble  those  of  F.  Bozbttrghii, 
but  these  have  more  prominent  transverse  veins,  and  the  upper  surface 
always  glabrous,  never  rough  or  tomentose.  The  branchlets  of  F.  Box- 
burghii  are  hollow,  those  of  F.  virgata  solid  with  large  pith,  like  those  of 
F.  Carica.  From  F.  Carica  it  is  best  distinguished  by  tomentose  branch- 
lets  and  the  rarely  lobed  leaves,  which  are  less  rough  than  those  of  the 
common  Fig.  There  is  some  doubt  regarding  F.  caricoides,  which  is  re- 
presented by  Roxb.  in  HL  Hb.  Kew,  1730,  with  larger  leaves  and  the 
fruit  not,  or  very  shortly  stipitate. 

Common  wild  on  the  eastern  slopes  of  the  Suliman  range,  ascending  to  5000 
ft.,  and  in  the  plains  of  the  trans- Indus  territory,  in  the  Salt  range,  the  Siwalik 
tract,  and  outer  hills,  extending  eastward  to  Nepal,  and  ascending  to  5000  ft 
(on  the  Sutlej  to  9000  ft.)  Urni  the  upper  limit  in  Kunawar.  Oudh  forests, 
plains  of  the  Panjab.  Cultivated  in  N7W.  India,  in  Sindh,  Beluchistan,  and 
Afghanistan.  The  leaves  are  renewed  in  March,  the  fruit  ripens  June-Oct 
The  tree  resembles  F.  Carica  in  habit  so  much  as  to  be  easily  confused  with  it; 
the  trunk  is  short,  6-7  ft.  girth  (one  of  10  ft  noted  by  Dr  8.),  with  a  rounded 
bushy  crown,  but  it  often  is  only  a  shrub.  Bark  of  a  dull-crey  colour  (ashy 
white,  Madden),  very  smooth,  with  only  a  few  small  scars  and  specks.  In  the 
plains  the  fruit  is  not  generally  eaten,  in  the  hills  it  is  eaten  largely,  and  is 
often  succulent,  sweet,  and  pleasant 

10.  F.  parasitica,  Koenig;  Thwaites  Enum.  266;  Miq.  Ann.  Mus. 
Lugd.  Bat  iii.  292. — Syn.  F.  Ampelos,  Koen. ;  Boxb.  FL  IndL  iii  553 ; 
Wight  Ic.  t  652.     F  excdsa,  Vahl ;  Roxb.  L  c.  552. 

A  large  tree,  or  epiphytic  on  other  trees.  Leaves  rough  on  both  sides, 
or  on  the  under  side  only,  short  -  petiolate,  elliptic  -  oblong,  entire,  main 
lateral  nerves  7*10  pair,  joined  by  reticulate  and  distinct  intramarginal 
veins,  blade  5-6,  petiole  \  in.  long.  Receptacles  pubescent,  in  pairs,  axil- 
lary, pedunculate.  Male  flowers  few,  monandrous,  perianth-segments  3-5, 
linear,  hairy.  Female  flowers :  perianth  of  5-6  long,  linear,  hairy  segments  ; 
style  lateral,  short,  stigma  indistinctly  lobed.  Fruit  yellow  when  ripe, 
subglobose,  \  in.  diam. 

Kamaon.  at  the  foot  of  the  hills,  Bands,  Behar,  Benga^  South  India,  Ceylon. 
Often  epiphytic,  encircling  the  stems  of  other  trees  witn  its  anastomosing  roots. 
The  leaves  are  used  to  polish  ivory  (Roxb.) 
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1 1.  P.  scandens,  Roxb.  1.  c.  536 ;  Wight  Ic.  t.  643.  (Not  F.  scandens, 
Roxb.  of  Stewart  Pb.  Plants,  214.) 

A  climbing  shrub;  leaves  coriaceous,  rough  on  both  sides,  or  on  the 
under  side  only,  short-petiolate,  ovate,  entire,  main  lateral  nerves  4-6  pair, 
with  shorter  intermediate  nerves  between,  the  lowest  pair  basal,  joined  by 
slender  reticulate  and  intramarginal  veins,  blade  4-6,  petiole  £-1  in.  long. 
Receptacles  in  pairs,  axillary,  pedunculate,  but  not  stipitate,  supported  at 
the  base  by  3-4  ovate  bracts.  Male  flowers  few,  monandrous;  perianth  of 
both  sexes  red,  glabrous,  of  4  linear  segments.  Style  lateral,  short,  stig- 
ma 2-lobed.  Fruit  subglobose,  J  in.  diam.,  yellowish-green  when  ripe, 
peduncle  J  in.  long. 

Kamaon,  Parisnath  in  Behar,  Eastern  Bengal 

Ficus  radicans,  Roxb.  L  c  536 ;  Wight  Ic.  1 671— Syn.  F.  urophyUa,  Wall., 
is  a  scandent  shrub  with  rooting  stems,  often  epiphytic  Leaves  snort-petiolate, 
elliptic  or  elliptic-oblong,  suddenly  narrowed  into  a  long  linear  apex,  midrib, 
nerves  and  veins  very  prominent  beneath,  impressed  on  the  upper  side  of  leaf, 
main  lateral  nerves  3-4  on  either  side  of  midrib,  anastomosing  by  stout  intra- 
marginal transverse  and  reticulate  veins.  Fruit  axillary,  subglobose,  pedun- 
culate, I  in.  diam.,  yellow  or  orange  when  ripe.  East  Bengal,  Burma,  Indian 
Archipelago. 

12.  P.  trachycarpa,  Miq.  in  Hook.  Journ.  Bot  vii.  (1848)  430;  Ann, 
291. 

A  shrub  or  small  tree,  with  rough  branchlets.  Leaves  rough,  short- 
petiolate,  oblong  -  lanceolate,  long-acuminate,  dentate  with  large  distant 
teeth,  main  lateral  nerves  6-8  pair,  arcuate,  blade  4-6  in.,  acumen  (tail) 
1  in.,  and  petiole  £  in.  long.  Receptacles  axillary,  solitary,  short-pedun- 
culate, male  and  female  flowers  in  one  receptacle.  Male  flowers :  perianth 
gamophyllou8,  segments  3-5,  hairy ;  stamens  1  or  2,  anthers  versatile,  cells 
parallel,  distinct.  Female  flowers  :  perianth-segments  linear,  ciliate,  gen- 
erally 5.  Ovary  stipitate,  style  short,  lateral,  bifid  at  the  top,  but  early 
deciduous.  Fruit  ovoid,  f  in.  long,  rugose  with  a  very  uneven  surface,  on 
short  peduncle. 

Sutlej  valley  near  Rampur,  Kamaon,  ascending  to  5000  ft  Sikkim,  Easia 
hills,  Burma.    Fr.  May,  June. 

13.  P.  Onnla,  Buch. ;  Roxb.  L  c  561 ;  Wight  Ic.  t.  648 ;  Miq.  Ann. 
Mus.  Lugd.  Bat.  iii.  296. — Vern.  Khewnau,  Garhwal ;  Khurhur,  Oudh ; 
Kas8oe,  Gorakhpur ;  Ghm,  C.  Prov. 

A  small  or  sometimes  a  large  tree,  branchlets  scabrous.  Leaves  alternate, 
bifarious,  unequal-sided,  oblong-lanceolate,  acuminate,  serrate,  rough  on 
both  sides,  under  side  soft-tomentose  while  young,  base  semicordate,  the 
lower  half  forming  a  large  rounded,  projecting,  3-nerved  lobe;  main  lateral 
nerves  8-12  pair,  with  prominent  transverse  veins,  blade  6-15,  petiole  £ 
in.  long.  Fruit  turbinate,  ribbed,  pedunculate,  in  pairs  or  in  threes,  in 
long  leafless  panicled  racemes  from  the  trunk,  often  several  feet  long. 

Sub-Himalayan  tract,  ascending  to  4000  ft  in  the  outer  hills,  and  extending 
west  to  the  Chenab.  Oudh  forests,  in  ravines  and  water-courBes.  East  Bengal, 
Parisnath,  Coromandel  coast,  Burma.    The  principal  crop  of  the  fruit  ripens  in 
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Aug.,  Sept.    In  Oudh  it  only  attains  12  ft.,  with  a  girth  of  2  ft.    It  is  said  that 
the  leaves  are  used  for  polishing  wood.    The  fruit  is  eaten. 

F.  conglomerate,  Roxb.  1.  c.  559,  Wight  Ic.  t  669,  is  probably  the  same  species ; 
it  is  said  to  differ  by  shorter  leaves  and  sessile  receptacles. 

14.  P.  glomerata,  Koxb.— Tab.  XLIX.— Cor.  PL  t  123 ;  FL  Ind. 
558 ;  Wight  Ic.  t.  667. — Syn.  Govdlia  glomerata,  Miq.  Sans.  Udum- 
bara.  Vem.Katkgular,  krumbal,  rumbal,kakammal,dadhuri,  Pb. ;  CftUar, 
paroa,  lelka,  N.W.P.  ;  Qvlar,  Oudh,  Banda;  Umar,  Umrdi,  tue,  C.P. ; 
Thqpan,  yay  thapan,  Burm. 

A  middle-sized  or  large  tree,  youngest  shoots  pubescent.  Leaves  lan- 
ceolate, glabrous  when  full-grown,  entire,  under  side  pale,  and  covered  with 
minute  green  dots,  main  lateral  nerves  6-8  pair,  the  lowest  pair  near  the 
base,  blade  4-6,  petiole  1-2  in.  long.  Receptacles  pedunculate,  downy,  in 
short  thick  paniculate  clusters  on  the  trunk  and  larger  branches.  Male 
flowers  few,  near  the  mouth  of  receptacle,  perianth  of  broad,  very  thin, 
hyaline  segments  closely  enveloping  each  other,  enclosing  1  or  2  unequal 
stamens,  filaments  short,  connate  at  the  base.  Female  flowers  mostly  long- 
pedicellate.  Fruit  subglobose,  1-2  in.  diam.,  downy,  red  or  orange  coloured 
when  ripe. 

Salt  range  (rare),  Siwalik  tract  and  outer  Himalaya.  Common  in  Oudh 
and  the  Gangetic  plain.  Bengal,  Central  and  South  India.  Generally  on 
the  banks  of  streams  and  rivers.  North  Australia  and  Queensland  (Benth. 
Fl.  Austr.  vi.  178).  Often  planted,  also  in  the  plains  of  the  eastern  Panjab. 
The  fruit  generally  ripens  from  April  to  July  ;  the  leaves  are  renewed  be- 
tween Jan.  and  ApriL  Attains  40-60  ft.,  and  a  girth  of  5-8  ft.,  with  a  short 
stem  and  large  spreading  branches.  Stewart  measured  an  old  hollow  tree  in 
the  Bias  valley  of  14  ft.  girth,  and  trees  80-100  ft  high  have  been  reported  from 
the  Sutlej.  Bark  jt  in.  thick,  grey  or  brown,  without  cracks  or  furrows,  but  in 
old  trees  occasionally  rough  from  exfoliating  scales.  Wood  reddish  or  brownish 
grey,  no  distinct  heartwood,  the  cub.  ft.  weighs  36.26  lb.  (Cunningham,  Gwalior), 
26.5  lb.  (R.  T.,  Cent.  Prov.)  From  Cunningham's  experiments,  the  value  of  r. 
appears  to  be  between  403  and  513.  Lasts  well  under  water,  but  is  otherwise 
not  durable.  It  is  used  for  well-frames.  The  tree  abounds  in  milky  juice,  from 
which  bird-lime  is  made ;  the  leaves  are  used  for  cattle-  and  elephant-fodder. 
The  ripe  fruit  is  eaten  ;  in  times  of  scarcity  the  unripe  fruit  is  pounded,  mixed 
with  flour,  and  made  into  cakes.  Leaves,  bark,  and  fruit  are  used  in  native 
medicine. 

15.  P.  Roxburgh!!,  WalL  ;  Miq.  Ann.  Mus.  Lugd.  Bat.  iii.  296.— Syn. 
F.  macrophylla,  Roxb.  Fl.  Ind.  iii  556  (not  Desf.);  Wight  Ic  t  673. 
F.  sclerocarpa,  GrifL  Ic.  PL  As.  t.  558  (f)  CoveUta  macrqphyUa,  Miq.  Hook. 
Journ.  Bot.viL  465.  Vein.  Urbvl,  urmul,  barn,  iuei,  trimbal,  trimal, 
tramal,  tirmi,  tiamle,  Pb. ;  Trimmal,  fxmal,  timla,  KW.P. 

A  middle-sized  tree,  with  hollow  branchlets ;  under  side  of  leaves  hoary 
or  with  soft  grey  pubescence.  Leaves  broad-ovate,  with  deeply  cordate 
base,  acute,  irregularly  dentate,  3  basal  and  4-6  main  lateral  nerves  on  either 
side  of  midrib,  joined  by  prominent  transverse  veins  at  right  angles  to  basal 
and  lateral  nerves ;  blade  6-18  in.  long,  petiole  1-4  in.  Fruit  tubercled, 
hairy,  yellowish  green,  tinged  with  red  when  ripe,  turbinate,  1-2  in.  long, 
2-3  in.  broad,  marked  with  8-12  longitudinal  ridges,  month  closed  with 
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numerous  cordate  scales,  pedunculate,  in  clusters  of  6-20,  on  short  thick 
leafless  branchlets,  on  the  trunk  and  at  the  base  of  main  branches. 

Siwalik  and  outer  Himalaya,  ascending  to  5000,  and  in  places  to  6000  ft., 
and  extending  west  to  the  Indus.  Silhet  and  Chittagong.  Fruit  ripens  (in 
North  India])  March-May.  Trunk  short  erect,  chViding  into  a  few  stout 
branches,  which  spread  into  a  broad  shady  crown.  The  leaves  are  valued  as 
elephant-  and  cattle-fodder.  The  fruit  is  eaten  and  sold  in  bazaars ;  its  flavour 
is  not  unpleasant    Wood  heavier  and  harder  than  that  of  other  species. 

F.  triloba,  Ham. ;  Miq.  Ann.  Mua  Lugd.  Bat  ill.  290— Syn.  F.  hirsuta, 
Roxb.  EL  Ind.  iii  528  ;  Wight  Ic  t.  670  ;  F.  htrta,  Roxb.  L  c.  531 ;  F.  Box- 
burghii,  Miq.  Lond.  Journ.  £ot  vii.  456,  is  a  tree  of  Eastern  Bengal,  belonging 
to  another  section  of  the  genus,  branches  leaves  and  receptacles  densely  clothed 
with  ferruginous  tomentum,  leaves  large,  cordate  or  3-lobed,  fruit  large,  sessile, 
axillary,  in  pairs,  hairy,  of  a  rich  yellow  colour,  ovoid,  thick  fleshy,  supported 
at  the  base  by  3  ovate  acuminate  bracts,  perianth  deeply  3-5-parted,  red,  male  fL 
diandrous. 

16.  P.  hispida,  Linn.  fil. ;  Benth.  EL  Austr.  vi.  176.— Syn.  F.  opposite 
folia,  Roxb.  Cor.  PL  t.  124;  FL  Ind.  iii.  561 ;  Wight  Ic.  t.  638;  Griff. 
Ic.  PL  As.  t  560.  F.  dwmonum,  Koenig ;  Roxb.  L  c.  562  ;  Wight  Ic.  t 
641.  Sans.  Kako  dumbara  (the  Crow's  Udumbara).  Vern.  Daduri, 
degar,  rumbal,  Pb. ;  Kdgsha,  gobla,  totmila,  Kamaon ;  Kat  gularia, 
Oudh ;  Dhedu  mera,  Panch  Mehals. 

A  small  or  middle-sized  tree,  young  luxuriant  shoots  hollow,  nodes 
marked  by  annular  scars,  branchlets  rough  with  short  stiff  hairs.  Leaves 
all  opposite,  ovate-  or  obovate-oblong,  entire  or  dentate,  rough  above, 
tomentose  beneath,  main  lateral  nerves  4-6  pair,  the  lowest  pair  from  the 
base  of  leaf,  joined  by  prominent  transverse  veins,  blade  4-8  in.,  petiole 
1-2  in.  long.  Receptacles  pedunculate,  sometimes  axillary  in  pairs,  more 
generally  clustered  on  leafless,  often  long  pendulous  branchlets  from  the 
old  wood  on  trunk  and  branches.  Male  flowers :  a  few  near  the  mouth  of 
receptacle,  monandrous,  perianth  of  3  or  4  broad  hyaline  segments  envelop- 
ing each  other.  Female  flowers  numerous,  pedicellate ;  perianth  thin  and 
transparent ;  ovary  stipitate,  stigma  large,  funnel-shaped.  Fruit  obovoid, 
hairy,  with  6  longitudinal  ridges,  1  in.  long,  greenish  when  ripe. 

Siwalik  tract  and  outer  Himalaya,  ascending  to  3500  ft,  and  extending  west 
to  the  Chenab.  Abundant  (in  moist  ravines)  in  the  Oudh  forests.  Common  in 
Bengal  and  the  Central  Provinces.  Panch  Mehals,  South  India,  Ceylon,  Burma, 
Indian  Archipelago,  North  Australia  and  Queensland.  The  leaves  are  renewed 
Feb.,  March  ;  the  fruit  ripens  April,  May,  and  often  remains  long  on  the  tree. 
Usually  a  small  tree,  but  attains  60  ft.  in  Sikkim.  Bark  thin,  grey  or  greenish, 
rough,  inner  bark  milky.  Wood  coarse-grained,  very  light,  24f  lb.  per  cub.  ft 
P.  =360  (Kyd).  The  acrid  milk  is  used  medicinally  in  Eangra.  The  tree  is 
much  lopped  for  cattle-fodder. 

The  following  frutescent  species  of  Ficus,  which  are  found  in  the  North- West 
Himalaya,  may  be  briefly  mentioned  here  :  1.  F.  foveolata,  WalL  Cat.  No. 
4493  ;  Griff.  Ic  PL  As.  t  561,  ii. ;  scandent,  branches  often  rooting,  branchlets, 
petioles,  under  side  of  leaves  and  peduncles  hairy,  leaves  short-petiolate,  coria- 
ceous, oblong-lanceolate,  main  lateral  nerves  6-10  pair,  alternating  with  shorter 
ones,  all  anastomosing  by  prominent  reticulate  ana  intramarginal  veins.  Fruit 
axillary,  pedunculate  but  not  stipitate,  hairy,  subglobose,  supported  at  its  base 
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by  3  membranous  bracts.  Style  long  filiform,  undivided.  Wangtu  bridge, 
Sutlej  valley,  Kamaon,  ascending  to  7500  ft,  Sikkim,  Bhutan  (a  middle-sized 
tree,  with  red,  fleshy  fruit,  Grill.  It  not.  137),  Kasia  hills.  Probably  =  F. 
reticulata,  Miq.  Ann.  ill.  294  (identified  with  F.  scandens,  Roxb.,  in  Stewart 
Pb.  Plants,  214),  and  F.  Luducca,  Roxb.  634  ;  Madden  As.  Soc  Journ.  xviiL  L 
644 — Vern.  Kabra,  Almora. 

2.  F.  nemoralis,  Wall  Cat  4517.  Glabrous.  Leaves  membranous,  lanceo- 
late, long-acuminate,  main  lateral  nerves  arcuate,  10-16  pair,  with  numerous 
shorter  intermediate  ones,  joined  by  very  fine,  distinct,  but  notprominent  reticu- 
late veins,  blade  5-6,  petiole  |  in.  long.  Male  fl.  numerous,  mixed  with  females, 
2-3-androus  ;  perianth  red,  of  3-4  lanceolate  segments,  anthers  large,  basifixed, 
on  short  filaments ;  female  perianth  of  3-4  lanceolate  subconcave  segments  ;  style 
short  Fruit  globose,  £  in.  diam.,  in  pairs,  pedunculate  but  not  stipitate,  sup- 
ported at  its  base  by  3  acute  membranous  bracts.  Outer  Himalaya,  from  the 
Jhelam  to  Sikkim,  ascending  to  7000  ft 

3.  F.  pubigcra,  Wall.  Gat  No.  4518,  identified  by  Miquel  with  F.  erecta, 
Thunb.  (Ann.  Mus.  Lugd.  Bat  iii  294).  Extremities  and  petioles  hairy. 
Leaves  glabrous,  or  with  floccose  hairs  beneath,  oblong-lanceolate,  entire,  long- 
acuminate,  main  lateral  nerves  8-10  pair,  blade  5-8,  petiole  $  in.  long.  Fruit 
hairy,  globose,  }  in.  diam.,  short-pedunculate  but  not  stipitate.  Eamaon,  as- 
cending to  3000  ft.    Nepal,  Sikkim,  Assam,  Kasia  hills. 

A  remarkable  shrub,  of  the  subgenus  Covellia,  common  on  banks  of  rivers 
and  in  rocky  river-beds  in  Sikkim,  Kasia,  the  hills  of  Oudh  and  Eamaon,  is  (4.) 
F.  titbercuiata,  Wall  Cat  No.  4539  (but  not  of  Roxburgh).  S.  Eurz  (Journal 
As.  Soc  of  Bengal,  xlii.pt  ii.  1873,106)  identifies  it  with  a  similar  shrub  which 

Srows  in  Pegu  and  Martaban  (F.  pyrrhocarpa,  &lxn)i  Dufc  ^  i^^tity  of  the 
urman  and  North  Indian  species  seems  doubtfuL  The  North  Indian  shrub 
has  rough  and  hairy  branchlets,  lanceolate  opposite  leaves,  approximate  near 
the  ends  of  branches,  5-7  in.  lone,  narrowed  into  a  short  hairy  petiole,  harsh  on 
both  sides  with  short  adpressea  hairs,  stipules  lanceolate,  persistent,  hairy ; 
receptacles  hairy,  with  circular  raised  tubercles,  and  a  few  scales  on  the  outer 
surface,  pedunculate,  on  short  leafless  bracteate  panicles  from  the  old  wood ; 
perianth  of  female  fl.  none  or  early  caducous,  style  long  filiform,  hairy.  Far- 
ther inquiries  may  perhaps  identify  it  with,  either  F.  lanceolata,  Bucn.,  Roxb. 
1.  c  557 ;  Miq.  Ann.  iii.  297,  or  F.  lamvnosa,  Hardwicke ;  Roxb.  531 ;  Madden 
As.  Soc.  Journ.  xviii.  L  643 — Vern.  Chancherru  the  leaves  used  to  feed  cattle, 

5.  F.  heterophylUt,  Linn.  fiL;  Roxb.  FL  Ind.  iii  532;  Wight  Ic  t  659,  is  a 
straggling  shrub,  with  alternate,  short-petiolate,  very  rough  leaves,  either  undi- 
vided oblong,  or  variously  lobed.  Receptacles  axillary  in  pairs,  pedunculate, 
yellow  when  ripe,  with  whitish  scabrous  spots.  On  the  banks  of  rivers  and  in 
moist  places  generally.  Oudh,  Banda  district  (Edgeworth),  Bengal,  South  India, 
Ceylon. 

6.  F.  repent,  Willd.;  Roxb.  L  c.  535 ;  Wight  Ic  1 636,  is  a  small  scandent  or 
procumbent  shrub,  with  rooting  stems,  common  in  crass-lands  of  Oudh,  Bengal, 
Burma  and  South  India ;  leaves  alternate,  long-petiolate,  very  rough,  ovate,  often 
with  cordate  base,  undivided  or  variously  lobei  Fruit  obovoid,  narrowed  into 
a  long  stalk,  supported  at  the  base  by  bracts,  the  stalk  as  long  as  or  longer  than 
the  axillary  solitary  peduncle.  Male  fL  few,  near  the  mouth  of  receptacle,  monan- 
drous,  perianth  of  4  h  valine  oblong  segments ;  female  fL  numerous,  perianth  of 
5  thin  hyaline  lanceolate  segments ;  style  short,  undivided. 

9.  OUDRA1TCA,  TrecuL 

Spinoee  shrub  with  alternate  leaves  and  axillary  globoee  flower-heads. 
Flowers  dioicous.  Male  fl. :  perianth  of  4-6  narrow  segments,  concave 
and  obtuse  above.     Stamens  4,  pistil  rudimentary.    Female  fl.  of  4  im- 
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bricate  concave  segments.  Ovary  free,  1-celled,  with  a  solitary  pendu- 
lous ovule  ;  style  simple,  stigma  filiform.  Nuts  free,  enclosed  in  the  con- 
solidated fleshy  perianth  and  receptacle ;  pericarp  crustaceous.  Albumen 
scanty  or  0. 

1.  0.  javanensis,  Trecul;  Benth.  FL  Austr.  vi  179  (not  Wight  Ic.  t 
1960). — Syn.  Madura  javanica,  Blume  Mus.  Bot.  Lugd.  Bat.  ii  t.  31. 
Trqphis  spinosa,  Wall.     Vern.  Manda,  mandei,  kangu,  N.W.P. 

A  straggling  shrub,  armed  with  axillary,  straight  or  curved,  spines ; 
branchlets  pubescent  Leaves  subcoriaceous,  glabrous,  short-petiolate,  1-4 
in.  long,  elliptic  or  elliptic-oblong,  acuminate,  acute  or  obtuse,  entire,  pen- 
niveined  and  reticulate,  but  veins  not  prominent.  Flower-heads  pubescent, 
globose,  axillary,  solitary  or  2  together,  short-pedunculate,  the  males  i  in. 
diam.,  the  females  smaller  at  first,  but  increasing,  when  mature,  to  f  in. 
or  more.  Male  flowers  closely  packed,  perianth  leaves  3-5  distinct,  often 
unequal,  cuneate,  the  upper  part  concave  and  hairy  outside.  Filaments 
short,  not  inflexed  in  bud,  inserted  round  a  glabrous,  subulate  rudimen- 
tary ovary,  anthers  oblong,  2-celled.  Female  flowers  crowded,  more  or 
less  immersed  in  the  fleshy  receptacle.  Leaves  of  perianth  4,  upper  part 
thickened  and  velvety.  Style  one,  short,  barely  exserted.  Fruit  a  com- 
pound, irregularly-shaped  berry  as  large  as  a  small  Custard  apple  (Mad- 
den), formed  of  the  enlarged  fleshy  perianths  and  receptacle,  each  perianth 
enclosing  a  one-seeded  nut. 

Dehra  Doon,  Garhwal,  Rohilkhand,  Nepal,  Oudh,  Sikkim,  Kaeia,  Burma, 
Ceylon,  Eastern  Africa,  Indian  Archipelago,  Queensland,  and  New  South  Wales. 
FL  April-June ;  fr.  Aug.-Nov.  Bark  smooth,  yellowish  brown  or  blackish, 
marked  with  white  oblong  lenticels.    Wood  used  as  fuel 

10.  ABTOOABPTJS,  Linn. 

Evergreen  trees  with  milky  juice ;  leaves  alternate.  Flowers  monoicous. 
Male  and  female  inTdistinct,  globose  or  cylindrical  heads.  Male  flowers  : 
perianth  2-3-4-phyllous,  segments  free  or  connate,  concave,  imbricate  in 
aestivation.  Stamen  1,  exserted.  Female  flowers :  perianth  tubular,  entire, 
with  a  minute  mouth.  Ovary  free,  1-locular  (rarely  2-3-locular),  with  a 
solitary  pendulous  ovule;  style  terminal  or  lateral,  simple  or  2-3-fid), 
stigma  various.  Nuts  enclosed  in  the  persistent  perianths,  which  are  con- 
solidated in  a  large  fleshy  syncarpium.     Seed  exalbuminous. 

Nearly  glabrous  ;  branchlets  with  annular  scars  .  .  .  I.  A.  integrtfolia. 
Extremities  and  under  side  of  leaves  grey-tomentose  $  branchlets 

without  annular  scars 2.  A,  Lakoocha. 

1.  A.  integrifolia,  Linn. ;  Boxb.  FL  Ind.  iii.  522 ;  Wight  Ic.  t.  678 ; 
Bot.  Mag.  t.  2833,  2834.  Jachrtree.— Sans.  Panasa.  Vern.  Kanthal, 
hatdj  kathal,  N.W.  India ;  Phanas,  Bombay ;  Pein  nayben,  Burm. 

A  large  tree,  glabrous,  only  youngest  shoots  with  short  stiff  hairs; 
branchlets  with  annular  raised  lines,  the  scars  of  the  stipules.  Leaves 
coriaceous,  smooth,  shining  above,  rough  beneath,  elliptic  or  obovate, 
obtuse,  midrib  prominent  beneath,  with  7-8  main  lateral  nerves  on  either 
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side  of  midrib  ;  blade  4-8  in.,  petiole  J-l  in.  long,  stipules  large,  with  a 
broad  amplexicaul  base,  sheathing  in  bud,  early  caducous ;  leaves  of  young  * 
plants  and  of  shoots  from  the  root  often  lobed.  Flower- heads  ovoid, 
elongated,  on  short  lateral  branchlets,  generally  on  the  trunk  or  larger 
branches.  Fruit  large,  hanging  on  short  stalks,  oblong,  fleshy,  with  a 
thick  cylindrical  receptacle  and  a  muricated  rind  12-30  in.  long  and  6-12 
in.  diam.     Seeds  renrform,  oily. 

Cultivated  in  N.W.  India  (rare  in  the  Punjab,  and  not  beyond  Lahore),  in 
Oudh,  Bengal,  Central  and  South  India,  Burma,  Ceylon,  and  the  Indian  Archi- 
pelago. Regarding  its  native  home,  there  is  yet  some  uncertainty.  Rumphius 
(Herbarium  Ambomense,  i  106)  states  that  it  grows  in  the  forests  of  Ceylon,  like 
other  forest  trees,  but  Thwaites,  Enum.  PL  Ceyl.  262,  is  of  opinion  that  it  cannot 
be  considered  truly  indigenous.  In  the  Indian  Archipelago  the  tree  is  believed 
to  be  cultivated  only,  and  in  Burma,  though  the  Jack  is  often  found  in  large 
and  dense  forests  (e.  g.9  in  the  Attaran  district),  yet  I  have  only  found  it  in  the 
vicinity  of  deserted  settlements.  According  to  Wight  L  c  and  Beddome  (FL 
Sylv.  Manual,  p.  219),  the  tree  is  wild  in  tne  mountain  forests  of  the  western 
Ghats,  ascending  to  4000  ft.  FL  Dec-Feb. ;  fr.  May-July.  Attains  40-60  ft, 
with  a  short  erect  trunk  of  great  girth,  and  a  dense  shady  crown.  Bark  thick, 
often  with  deep  cracks,  inner  substance  soft  Sapwood  white,  heartwood  yellow 
when  fresh  cut,  reddish  brown  when  seasoned,  the  wood  of  old  trees  some- 
what resembling  mahogany  in  colour  and  appearance.  Takes  a  beautiful  polish. 
Medullary  rays  sharply  defined,  Hght-coloured,  of  moderate  width,  pores  large, 
uniformly  distributed,  each  pore  in  a  patch  of  yellow  tissue,  often  in  concentric- 
ally arranged  patches  or  interrupted  bands.  Weight  between  42  and  45  lb. 
per  cub.  ft.  Value  of  P.  788,  Skinner ;  between  513  and  889,  Puckle ;  fracture 
splintery.  Warps  and  cracks  unless  well  seasoned.  Used  for  carpentry  and 
furniture,  and  imported  into  England  for  cabinet-work,  turning,  and  for  brush- 
backs.  A  yellow  dye  is  made  of  the  wood.  The  leaves,  bark,  and  the  rind  of 
the  fruit  abound  in  a  tenacious  white  milk,  used  as'  bird-lime.  The  fruit  is  an 
important  article  of  food  in  Burma,  South  India,  and  Ceylon,  the  seeds  are 
roasted  and  eaten.  Young  trees  bear  fruit  on  the  branches,  older  trees  on  the 
trunk,  and  very  old  trees  often  at  the  base  of  the  trunk  near  the  root 

Other  species  with  amplexicaul  stipules  and  annular  scars  on  branchlets  are  : 
1.  A.  Chaplasha,  Roxb.  L  c.  525 ;  Wight  Ic  t.  682— Vern.  Chavlash,  Beng., 
Taun  peinnayben  (Mountain  Jack),  Burm.,  a  gigantic  timber-tree  of  East  Bengal 
and  Burma,  wood  prized  for  canoes,  structure  similar  to  that  of  A.  integrifoluju 
Leaves  of  young  plants  pinnatifid,  of  old  trees  entire  ;  flower-heads  globose,  long- 
pedunculate  ;  fruit  globose,  the  size  of  a  large  orange.  2.  A.  hirsute.  Lam.; 
Roxb.  Lc.  521  ;  Bedd.  FL  Sylv.  1 308 ;  Angd%  wood.  Vern.  Heb  Halm,  Canar., 
a  most  valuable  timber-tree  of  the  evergreen  forests  of  the  western  Ghats,  male 
fl.  in  lone  cylindrical  spikes  ;  fruit  ovoid,  size  of  a  large  lemon,  the  tops  of  peri- 
anths enlarging  and  forming  numerous  hispid  spines.  Wood  strong,  close- 
grained,  of  a  yellowish  brown  colour,  highly  prized  for  shin-building  and  other 
purposes,  weight  per  cub.  ft.  36-40  lb.,  P. =744.  3.  A.  tncua*  linn.  ;  Bot  Mag. 
t  2869-71,  the  Bread  fruit-tree,  a  native  of  the  South  Sea  Islands,  but  now  in- 
troduced into  most  tropical  countries ;  bears  fruit  on  the  western  coast,  in 
Ceylon,  and  in  Burma.  Leaves  pinnatifid,  with  a  connate  base  1-3  ft  long,  male 
fl.  m  club-shaped  spikes. 

2.  A.  Lakoocha,  Roxb.  FL  Ind.  ill  524 ;  Wight  Ic.  t  681.— Sans. 
Lakucha.  Vern.  Tiun,  dheu,  daheo,  Pb. ;  Dhauy  dahu,  Kamaon ;  BarhaL, 
Banda,  Behar ;  Dephul,  Bengal ;  Myauklotde,  Burm. 
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A  large  tree;  branchlets and  under  side  of  leaves  with  soft  grey  tomen- 
tum.  Leaves  coriaceous,  oval  or  ovate,  obtuse  or  short- acuminate,  entire, 
blade  6-10  in.,  petiole  £-1  in.  long,  upper  side  glabrous,  shining,  under 
side  soft-tomentose,  10-14  pair  of  prominent  main  lateral  nerves;  stipules 
lanceolate,  with  a  narrow  base,  not  sheathing,  deciduous.  Flower-heads 
globose,  axillary,  the  male  subsessile,  the  female  short-pedunculate.  Fruit 
acid,  of  an  irregular  roundish  shape,  3-4  in.  diam.,  velvety,  yellow  when 
ripe. 

Outer  hills  of  Eamaon,  ascending  to  4000  ft.  Sikkim,  East  Bengal,  Burma. 
Evergreen  forests  of  the  western  Ghats,  Ceylon.  Occasionally  planted  in  the 
Siwank  tract  of  the  Panjab,  rarely  in  the  plains.  Attains  50-60  ft.,  with  a  short 
trunk  of  great  girth.  Bark  A  in.  thick,  light-  or  dark-grey,  rough,  but  without 
cracks  or  furrows.  Sapwoocf  large,  whitish,  heartwood  yellowish  or  dark  red- 
brown,  structure  similar  to  that  of  A.  integrifolia.  Weight  40  lb.  per  cub.  ft., 
D.B.,  Burma  List,  1862.  Used  for  furniture,  in  Burma  canoes  are  made  of  it. 
The  male  flower-heads  are  pickled,  and  the  fruit  is  eaten. 

Antiaris  irmoxia,  Blume — Syn.  A.  saccidora,  Dalz.  &  Gibs. ;  Bomb.  FL  244 ; 
Wight  Ic.  t.  1958 ;  Bedd.  FL  Sylv.  t  307, — is  one  of  the  largest,  Beddome  says 
the  largest  tree  of  the  evergreen  forests  of  the  western  Ghats,  and  the  hills 
between  them  and  the  coast.  Found  as  far  north  as  Eandala,  also  in  Ceylon. 
Leaves  elliptic-oblong,  rough,  short-petiolate ;  female  flowers  solitary,  enclosed  in 
an  involucre  of  connate  imbricate  bracts,  sessile,  with  2  styles  ;  male  fl.  crowded 
on  a  thick  flat  receptacle  ;  fruit  fleshy,  purple,  1  -seeded.  Sacks  are  made  of  the 
thick  woolly  fibrous  inner  bark,  described  as  follows  in  Graham's  Catalogue, 
193 :  "  A  branch  is  cut  corresponding  to  the  length  and  diameter  of  the  sack 
wanted,  soaked  a  little,  and  then  beaten  with  clubs  until  the  liber  separates  from 
the  wood.  This  done,  the  sack  formed  of  the  bark  is  turned  inside  out,  and 
pulled  down,  until  the  wood  is  sawed  off,  with  the  exception  of  a  small  piece 
left  to  form  the  bottom  of  the  sack,  and  which  is  carefully  left  untouched."  In 
Ceylon  rope  is  also  made  of  the  bark. 

Another  sp.  of  the  same  genus  is  found  in  the  dense  evergreen  forests  of  the 
Thoungyeen  valley  in  Tenasserim  (My ah  seik,  Burm.),  the  juice  is  used  by  the 
Karens  to  poison  arrows,  but  the  poison  does  not  seem  equal  in  its  effects  to 
that  of  the  famous  Unas  tree  of  tne  Indian  Archipelago  (Antiaris  toxicaria, 
Lesch. ;  Blume  Rumphia,  i.  t  23).  The  largest  tree  which  I  ever  measured  in 
Burma  belonged  to  this  species ;  it  crew  in  the  evergreen  forest  of  the  Thoungyeen, 
was  250  ft.  high,  and  had  a  girth  of  38  ft,  the  trees  of  the  surrounding  evergreen 
forest  having  an  average  height  of  200  ft  (Attaran  Forest  Report,  1860,  p.  55). 
Beddome  states  that  A.  innoxia  attains  a  similar  size  on  the  western  Ghats. 

The  Caoutchouc  exported  from  Mexico,  Central  America,  the  West  Indies,  and 
Ecuador  is  the  produce  of  the  UU  tree,  Castilloa  dastica,  Cervantes,  and  per- 
haps a  second  species  of  the  same  genus.  It  is  a  superior  article,  and  the  intro- 
duction of  the  tree  into  India  seems  desirable.  C.  dastica  is  a  large  tree, 
branchlets  and  under  side  of  leaves  with  long  soft  rust-coloured  tomentum  ; 
leaves  short-petiolate,  oblong.  Flowers  monoicous,  female  flowers  numerous, 
on  plane  circular  lateral  receptacles  (Collins*  Report  on  Caoutchouc,  1872,  11). 

The  Palo  de  Vaea  or  Cow  tree  of  Caracas  (Galactodendron  utile,  Kunth ; 
Bot  Mag.  t.  3723-24),  a  gigantic  tree  with  coriaceous  shining  leaves,  has  been 
referred  to  the  genus  Brosimum.  From  incisions  made  in  the  trunk  it  yields 
large  quantities  of  thick  gluey  milk  without  any  acridity,  drunk  extensively, 
and  very  wholesome  and  nourishing.    Brosimum  has  one  female  flower  inside 
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a  subglobose  receptacle,  covered  on  the  outside  with  numerous  stamens  and 
peltate  bracteoles.  The  snake  or  letter  wood  of  the  West  Indies,  Guiana,  and 
Mexico,  a  beautiful  heavy  dark-coloured  wood  with  small  pores  and  numerous 
very  fine  medullary  rays,  which  on  a  vertical  section  appear  like  linear  bands 
with  sharply  denned  and  exactly  parallel  sides,  is  the  produce  of  a  tree  of  this 
genus,  Ptratinera  guianensis  of  Aublet,  the  Bois  de  lettres,  a  large  tree  of 
Guiana,  identified  by  Poppig  with  Brosimum  Aublctii  of  the  Huallaga  river  in 
North  Peru,  and  by  Miquel  with  Brosimum  discolor,  Schott,  a  small  tree  of 
Brazil.  Another  species,  B,  Namagua,  Seemann,  of  New  Granada  and  Cen- 
tral America,  has  a  thick  woolly  fibrous  inner  bark,  which  is  made  into  beds, 
garments,  and  ropes,  and  used  as  sails  in  the  native  canoes  (Hooker's  Journal, 
iii.  (1851)  269). 

11.  OELTIS,  Tournefort 

Trees  or  shrubs,  with  alternate  stipulate  leaves.  Flowers  polygamous, 
in  axillary  or  lateral  cymes.  Perianth  deciduous,  of  4-5  segments,  imbri- 
cate in  bud.  Stamens  as  many  as,  and  shorter  than,  perianth-segments, 
in  the  male  flowers  surrounding  a  rudimentary  ovary  inserted  on  a  hairy 
disc.  Ovary  on  a  hairy  disc,  stigmata  2,  sessile,  deciduous.  Fruit  an 
ovoid  or  globose  drupe,  with  a  hard,  coriaceous  or  bony  kernel 

1.  0.  australis,  linn.— Tab.  L.— Keichenb.  Ic.  FL  Germ.  1338,  t  667. 
— Syn.  C.  tetrandra,  Roxb.  FL  Ind.  ii.  63 ;  C.  caucasica,  WilldL ;  Mico- 
coulter,  Fr. ;  Perlaro,  bagolaro,  It ;  Zurgelbaum,  Germ.  Vern.  Tagho, 
takhum,  Afg. ;  Brimlu,  khirk,  Tchalk,  khark,  khirg,  kit,  roku,  choku,  branyi* 
batkar,  kdi,  bigni,  biugli,  Pb. ;  Ear,  Kunawar  ;  Tagho,  Sindh ;  Kliarak, 
hhartka,  khirk,  N.W.P. 

A  middle-sized  deciduous  tree,  with  bifarious  branches ;  young  leaves, 
branchlets,  and  petioles  hairy.  Leaves  ovate  or  ovate-lanceolate,  unequal- 
based,  acuminate,  more  or  less  rough  when  full-grown,  serrate,  the  lower 
third  of  the  leaf  often  entire,  3  basal  nerves,  the  midrib  -penniveined, 
blade  3-5  in.,  petiole  \  in.  long ;  stipules  subulate,  caducous,  shorter  than 
petiole.  Flowers  yellowish- white,  tetramerous  or  pentamerous,  bisexual 
flowers  axillary,  pedicels  more  than  twice  the  length  of  petiole,  the  male 
flowers  on  shorter  pedicels,  in  lateral  fascicles  or  short  racemes,  below  the 
leaves,  or  in  the  axils  of  the  youngest  leaves.  Drupe  ovoid,  J  in.  long, 
putamen  reticulate-rugose,  seeds  oily. 

Afghanistan,  ascending  to  8800  ft.  Suliman  ranee  trans-Indus.  Salt  ranee. 
Himalaya,  ascending  to  8500  ft,  from  the  Indus  to  Bhutan.  Easia  hills.  Also 
in  western  Asia  and  the  Mediterranean  region.  Upper  limit  on  the  Sutlej  : 
Jangi  right,  Morung  left  bank.  Frequently  planted  in  the  Panjab  plains  and 
the  N.W.  Himalaya,  in  Sindh  and  Beluchistan.  FL  March-May,  Wore  the 
leaves  appear,  or  with  the  first  leaves  ;  fr.  July-Sept  Attains  30-40  ft ;  trunk 
short,  straight,  6-8  ft  girth,  one  noted  16  ft ;  branches  spreading.  Bark  \  in. 
thick,  bluish-grey,  or  brown,  smooth  or  rough  with  brown  and  whitish,  often 
raised  specks,  not  furrowed,  but  frequently  with  numerous  small  cracks  and 
circular  wrinkles,  the  trunk  often  appearing  as  if  constricted  with  cords.  Growth 
generally  slow.  Wood  light-coloured,  close-  and  even-grained,  hard  and  tough, 
a  continuous  belt  of  large  pores  in  the  spring  wood,  other  pores  smaller,  uni- 
formly distributed, Joined  by  narrow  undulating  often  zig-zag  lines  of  whitish 
tissue.    Hardy  in  England. 
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In  the  North- West  Himalaya  churn-sticks  are  made  of  it,  and  it  is  used  as  fuel 
and  for  charcoal.  The  wood  of  the  European  Celtis  varies  much  in  weight — sp. 
grav.  0.66-0.88  (41  to  64  lb.) — though  not  so  much  as  the  wood  of  the  Ash,  which 
also  has  a  continuous  belt  of  large  pores  in  the  spring  wood.  In  the  south  of 
France  it  is  cultivated  extensively  in  coppice-woods  ;  oars,  hoops,  whip-handles, 
and  similar  articles  requiring  tenacity  and  elasticity,  are  made  of  it  In  the 
Himalaya  it  is  chiefly  planted  for  shade  and  fodder,  and  the  winter  supply  of 
hay  is  often  stored  in  its  branches.  The  bark  is  used  for  sandals  (Clegnorn). 
The  fruit  is  insipidly  sweet  and  has  not  much  flesh.  It  is  eaten:  a  larger, 
blackish  or  dark  purple  kind  is  called  roku  on  the  Sutlej  ;  a  smaller,  yellow  or 
orange  kind,  choku. 

Aitchison  (Cat.  139)  notes  C.  caucasica,  Willd.,  from  the  Jhelam,  the  Salt 
range,  Kashmir,  Eamaon,  and  (cultivated)  Sindh.  My  opinion  is  that  all  the 
Celtis  of  North- West  India  with  glabrous  fruit  belong  to  one  species,  which 
I  identify  with  C.  australis,  L. 

(7.  eriocarpa,  Decaisne  in  Jacq.  Voy.  Bot  t  152,  from  Kamaon,  differs  from 
C.  australisby  ovate-lanceolate  leaves  and  a  pubescent  ovary  and  drupe,  but  it 
seems  doubtful  whether  it  is  specifically  distinct.  Stewart  identifies  this  with 
C.  Acata,  Hamilton,  and  gives  its  distribution  and  vernacular  names  as  follows : 
Eastern  skirts  of  the  Suliman  range  trans -Indus.  Salt  range  2000-3000  ft 
Himalaya  from  the  Indus  south-eastward,  ascending  to  4500  ft.,  Kamaon,  Nepal, 
and  Oudh.  Vern.  Tagha,  Afg. ;  Batkar,  bat  taman,  Pb. ;  Akata  (whence  the 
specific  name),  katdia,HmdL 

C.  Boxburghii,  Planch. — Syn.  (7.  trinervia,  Roxb.  FL  Ind.  ii.  65  (not  Lam., 
which  is  a  West  Indian  species),  has  subcoriaceous,  ovate,  acuminate,  almost 
glabrous  leaves,  entire  or  dentate  near  the  apex,  fertile  flowers  often  in  pairs 
(on  slender  axillary  racemes,  Dalz.  Bomb.  FL  238).  South  India,  Bengal,  Burma. 
Dr  Stewart  states  that  this  species  is  found  (rare)  in  the  Siwalik  tract  of  the 
Panjab  and  Eamaon,  also  (not  common)  in  the  Central  Provinces,  and  gives  the 
following  vernacular  names :  Kharah,  batkar,  brumai,  brundu,  Pb. ;  Chert 
chara,  kathuniar,  C.P.    I  have  not  seen  specimens  from  N.W.  and  Central  India. 

In  the  xvii.  vol.  of  De  Candolle's  Prodromus,  Planchon  refers  the  Celtis  of 
North- West  India  to  the  following  species : — 

1.  C.  caucasica,  Willd.  Leaves  oblique-  or  rhomboid-oblong-ovate,  acumin- 
ate, triplinerved.  Stipules  linear,  longer  than  petioles,  of  young  leaves,  ovary 
slightly  pubescent  at  the  base  of  the  style  ;  kernel  slightly  reticulate.  Cauca- 
sus, North  Persia,  Cabul,  Beluchistan,  Salt  range,  Kashmir. 

2.  C.  eriocarpa,  Decaisne.  Leaves  lanceolate ;  drupes  grey  -  tomentose. 
Panjab. 

3.  C.  tetrandra,  Roxb.  Leaves  subcoriaceous,  ovate  or  ovate-oblong  cuspi- 
date, with  an  unequal-sided  base,  triplinerved,  drupe  wholly  glabrous,  kernel 
slightly  rugose.  Kamaon,  Nepal,  Silhet*  Nilgiris  ("common,  vern.  A  dona"), 
and  to  this  species  he  refers  the  following  as  synonymous  :  1.  C.  glabra,  Planch. 
Kamaon.  2.  C-  serotina,  Planch.,  Wight  Ic.  t  1970.  3.  C  Acuta,  Hamilton 
in  Trans.  Soc  Linn,  xvii  201.  Bengal,  Behar.  4.  (7.  nepalensis,  Planchon. 
Kamaon,  Tenasserim,  Andamans.  He  does  not  say  that  he  identifies  with  it 
5.  C.  Boxburphiu  Planch.  Ann.  Sc  Nat  iii  series  x.  302  ((7.  trinervia,  Roxb.), 
but  seems  to  imply  that  it  belongs  to  tlys  species  (Prodr.  xvii  179). 

12.  SPONIA,  Comm. 

Trees  with  alternate  3-nerved  serrate  leaves.  Flowers  monoicous,  in 
axillary  cymes.  Perianth  persistent,  tube  short,  limb  of  5  segments,  eon- 
cave,  induplicate  in  bud,  slightly  overlapping,  nearly  valvate.     Stamens 
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5,  longer  than  perianth.     Fruit  a  minute  drupe,  supported  by  the  persis- 
tent perianth,  and  crowned,  while  half  ripe,  by  2  short  stigmatose  styles. 

Leaves  rough  on  both  sides,  oblong-lanceolate ;  male  cymes  com- 
pact, as  long  as  petiole 1.  8.  poliloria. 

Leaves  soft-tomentose  beneath,  ovate ;  cymes  spreading,  longer 

than  petiole 2.  8.  orientcUis, 

1.  S.  politoria,  Planch. ;  DC.  Prodr.  xvii.  202. — Syn.  Celtis  poUioria, 
Wall.  Vera.  Bantamman,  Jcanglu,  khuri,  Pb.  ;  Jdun,  kJiasaroa,  marni, 
bdtu,  N.W.P.  ;  Banharria,  Oudh. ;  Khdtei,  Nepal. 

A  small  tree  with  short  trunk  and  bifarious  exceedingly  rough  leaves, 
branchlets  rough  with  long  hard  white  hairs.  Leaves  oblong-lanceolate, 
with  almost  equal-sided  base,  2-5  in.  long,  penniveined,  serrate,  pale  be- 
neath, rough  on  both  sides  with  scattered  hairs  and  the  raised  base  of 
numerous  fallen  hairs,  main  lateral  nerves  arcuate,  4-6  pair,  the  lowest 
pair  from  near  the  base  of  leaf,  petiole  £  in.  long ;  stipules  deciduous, 
longer  than  petiole.  Cymes  of  male  flowers  as  long  as  petiole,  of  female 
flowers  a  little  longer  than  petiole. 

Salt  range.  Siwalik  tract  and  outer  hills  from  the  Chenab  to  Nepal  Abun- 
dant in  the  Oudh  forests  in  dry  sandy  or  stonv  places.  Sikkini,  Central  Pro- 
vinces. The  leaves  are  renewed  in  March  and  April.  FL  April-June.  Attains 
15  ft.  and  a  girth  of  12  in.,  with  a  few  spreading  branches.  Bark  I  in,  thick, 
greenish-white,  or  reddish-brown,  smooth  or  with  longitudinal  wrinkles,  inner 
bark  red,  viscid,  fibrous.  Wood  reddish  nut-brown,  fibrous  and  elastic,  with  a 
moderately  close-grain  (R.  T.)  The  leaves  are  as  nard  as  sand-paper  and  are 
used  to  polish  wood  and  horn. 

2.  S.  orientalis,  Planch. ;  DC.  Prodr.  xvii  200. — Syn.  Oeltis  orien- 
talis}  Linn. ;  Koxb.  FL  Ind.  ii.  65.  Probably  not  different  from  Sponia 
Wightii,  PL  ;  Wight  Tc.  1. 1971 ;  Bedd.  Fl.  Sylv.  t.  311.  Indian  Nettle- 
tree,  Charcoal-tree.     Vern.  Badu  manu,  C.P. ;  Gol,  Bombay. 

A  small  rapidly  growing  and  short-lived  tree  with  pubescent  branchlets. 
Leaves  ovate,  acuminate,  3-nerved,  obtusely  serrate,  base  unequal-sided, 
cordate,  soft-tomentose  beneath,  and  more  or,  less  rough  on  the  upper  side, 
midrib  with  3-4  pairs  of  main  lateral  nerves ;  stipules  deciduous,  as  long  as 
petioles  of  young  leaves.  Cymes  lax,  spreading,  considerably  longer  than 
petiole.     Stigmas  covered  with  long  threads.     Drupe  black  when  ripe. 

Nepal,  Bengal,  Satpura  range  (not  common),  South  India,  Ceylon.  Forms 
part  of  the  secondary  growth  where  the  evergreen  forest  has  been  cleared  in 
yVestern  Mysore  and  Coorg.  Has  been  planted  in  Wynaad  for  shade  in 
coffee  plantations,  where  the  original  forest  had  been  imprudently  cleared  away. 
Fl.  April-June  (the  greater  part  of  the  vear,  Roxb.)  Attains  30  ft.  with  an 
erect  short  trunk,  2-3  ft  girth.  Bark  dark  grey  or  blackish,  smooth.  The 
inner  bark  is  tough  and  strong. 

ti.  vdutina,  Planch. ;  Benth.  FL  Hongkong.  324,  branchlets  and  under  Bide 
of  leaves  soft-pubescent  China,  Indian  Archipelago,  Burma,  Bengal ;  is  pro- 
bably not  specifically  distinct. 
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13.  ULMUS,  Linn. 

Trees  or  shrubs  with  alternate,  simple,  more  or  less  distichous,  unequal- 
sided  leaves  and  caducous  stipules.  Flowers  bisexual,  in  lateral  fascicles. 
Perianth  campanulate,  generally  persistent,  4-5-  or  8-9-fid,  segments 
imbricate  in  bud.  Stamens  as  many  as  perianth-lobes,  adnate  to  the 
tube  of  perianth,  and  opposite  to  its  segments;  anthers  fixed  by  the 
back.  Ovary  free,  1-2-ceUed;  styles  2,  papillose  on  the  inner  face,  1 
ovule  in  each  cell.  Fruit  an  indehiscent  fiat  samara,  surrounded  on  all 
sides  with  a  broad  membranous  wing,  on  an  articulate  pedicel.  Seed 
pendulous,  no  albumen,  embryo  straight,  radicle  superior. 

In  the  following  synopsis  I  have  included,  besides  the  North  Indian  species, 
the  more  important  of  the  European  Elms,  as  some  of  them  are  closely  allied  to 
the  North- West  Himalayan  species. 

Leaves  entire  ;  perianth  deciduous  ;  ovary  long-stipitate     .        1.  U.  mtegrtfolia. 
Leaves  serrate  ;  perianth  persistent ;  ovary  subsessile. 
Stamens  and  perianth-segments  5-8  ;  flowers  appear  before 
the  leaves. 
Pedicels  more  than  twice  the  length  of  perianth ;  sta- 
mens and  perianth-segments  5-8. 
Articulation  of  pedicel  near  its  base,  lower  portion 
much  shorter  than  upper ;  samara  not  fringed  at 

edges 2.  27.  WaHkhiana, 

Articulation  of  pedicel  near  the  top ;  lower  portion 
much  longer  than  upper  ;  samara  fringed  at  the 

edge  with  long  hairs 8.  U.  ejpusa. 

Pedicels  less  than  twice  the  length  of  perianth ;  sta- 
mens and  perianth-segments  5-6. 

Seed  in  the  middle  of  samara 4.   U.  montana. 

Seed  near  upper  end  of  samara 5.  U.  campestris. 

Stamens  and  perianth-segments  4 ;  flowers  appear  with  the 

leaves 6.  U.  pcurvifolia. 

1.  U.  integrifolia,  Koxb.  PL  Cor.  t.  78 ;  FL  Ind.  ii  68  ;  Bedd.  EL  Sylv. 
t.  310.  —  Syn.  Holoptelea  integrifolia,  Planch.  DC.  Prodr.  xvii  164; 
Wight  Ic.  t.  1968.  Vera.  Pdpri,  khulen,  arjdn,  raj  din,  kachdm,  Pb. ; 
Papar,  kanju,  Kamaon  ;  Papri,  Bhartpnr ;  Dhamna,  kunj,  Ondh ;  Kar- 
anji,  chilbil,  chilmil,  kumba,  kunja  ndli,  begana,  Cent.  Prov. ;  Chitta, 
Banda ;  Wawali,  Mar. ;  Namli  chettu,  TeL 

A  large  deciduous  tree,  usually  glabrous,  only  inflorescence  pubescent. 
Leaves  coriaceous,  elliptic,  acuminate,  entire,  those  of  seedlings  and  root- 
shoots  sometimes  serrate,  blade  3-5,  petiole  \  in.  long,  main  lateral  nerves 
5-7  pair.  Male  and  bisexual  flowers  mixed,  in  cymose  lateral  fascicles. 
Perianth  hairy,  nearly  cleft  to  the  base,  segments  5.  Stamens  in  bisexual 
flowers  5,  in  male  flowers  8,  anthers  hairy,  no  rudiment  of  ovary  in  male 
flowers.  Ovary  stipitate,  compressed,  generally  1 -celled.  Samara  oval  or 
suborbicular,  unequal-sided,  1  in.  long,  on  a  long  slender  articulate  pedicel, 
the  upper  portion  being  the  elongated  stalk  of  the  ovary,  often  with  the 
remains  of  the  perianth  at  its  base.  A  variety  with  pubescent  extremities 
and  under  side  of  leaves  from  Ceylon. 

Sub-Himalayan  tract,  extending  west  to  the  Bias,  but  rare  between  Jumna  and 
Bias.    Common  in  Qarhwal  and  Kamaon,  ascending  to  2000  ft.    Abundant  in 
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the  Gonda  and  Baraich  forests  of  Oudh,  and  in  the  Banda  district,  not  uncom- 
mon in  the  Satpura  range.  Behar,  South  India,  Ceylon,  Burma.  Often  planted 
in  North  and  Central  India.  Prefers  a  dry,  sandy  or  shingly  soil.  The  leaves 
are  shed  between  Sept  and  Jan.,  the  fresh  leaves  appear  in  March  and  April, 
soon  after  the  flowers,  which  come  out  in  Feb.-Marcn.  The  fruit  ripens  June- 
Aug.,  and  remains  long  on  the  tree.  A  fast-growing  tree,  attains  60-70  ft,  with, 
a  tail  straight  stem,  20-30  ft.  clear,  and  6-8  ft.  girth,  with  short  buttresses,  fur- 
rowed and  scooped  out  higher  up.  Bark  thick,  pale-  or  dark-grey  or  light-brown, 
with  small  tubercles  in  lines,  and  longitudinally  rugose,  not  cut  up  by  cracks  or 
furrows,  smelling  unpleasantly  when  bruised.  Wood  yellow  or  light-brown, 
soft  and  open-grained,  light  but  strong.  Medullary  rays  very  fine,  pores  moder- 
ate-sized, uniformly  distributed,  annual  rings  distinct.  No  distinct  heartwood. 
Employed  in  building,  for  carts,  carving,  durability  uncertain.  Much  used  for 
fuel  and  charcoal.  The  leaves  are  lopped  for  cattle-fodder,  and  the  tree  is  often 
used  to  stack  fodder  for  winter  supply. 

2.  U.  Wallichiana,  Planch.— Tab.  LI.— DC.  Prodr.  xvii.  158.  In 
Herb.  WalL  as  U.  erosa,  Roth,  and  U.  effusa,  Willd.  Vern.  Kdin,  khdi, 
bren,  brera,  bran,  brdnhul,  brori,  amrdi,  mardri,  marcU,  marrun,  marran, 
marazh,  mdkshari,  manderung,  maldung,  shko,  kummdr,  Pb. ;  Himbareh, 
Kullu,  Cleghorn ;  Moved,  pabhna,  ehambar  may  a,  N.W.P. 

A  large  deciduous  tree,  branchlets  with  rough  pubescence.  Leaves  4-8 
in.  long,  elliptic,  long-acuminate,  main  lateral  nerves  15-20  pair,  each  ter- 
minating in  a  large  serrature,  the  outer  edge  of  which  is  serrulate,  petiole 
\  in.  long ;  stipules  membranous  caducous.  Flowers  bisexual,  fasciculate, 
in  short  lateral  racemes,  common  peduncle  pubescent,  1  in.  long,  pedicels 
fasciculate,  3-6  from  one  point,  the  portion  below  the  articulation  pubes- 
cent, much  shorter  than  the  upper  glabrous  portion.  Perianth  persistent, 
turbinate,  glabrous,  segments  5,  obtuse,  ciliate.  Samara  short-etipitate, 
obovate,  pubescent,  seed  about  the  middle,  wing  reticulate.  The  indu- 
mentum of  the  leaves  varies  exceedingly,  in  some  specimens  the  leaves 
are  soft-pubescent  or  tomentose  on  both  sides,  in  others  they  are  rough, 
in  others  again  they  are  glabrous  above,  and  pubescent  or  rough  beneath. 
Dr  Stewart  referred  this  sp.  to  U.  campestris. 

Not  uncommon  in  the  North- West  Himalaya,  from  the  Indus  to  Nepal  at 
3500  to  10,000  ft,  often  planted,  also  cultivated  at  Kabul  Fl.  early  in  spring, 
while  the  tree  is  leafless ;  the  fruit  ripens  May-June.  Attains  80-90  ft,  trunk 
erect  often  of  immense  size,  tapering  from  abroad  base,  12-16  ft  girth,  in  culti- 
vated and  protected  trees  to  24  ft  Old  stems  mostly  hollow.  The  branches 
are  erect  at  times,  which  gives  the  tree  a  poplar-like  appearance.  Bark  whitish, 
light-  or  dark-grey,  or  dark  brown,  very  rough,  with  long  diagonal  cracks,  cut- 
ting the  outer  bark  into  diamond-shaped  exfoliating  scales.  Wood  brown,  not 
much  valued  in  the  Himalaya.  The  bark  is  tough  and  very  strong ;  cordage, 
sandals,  and  slow-matches  are  made  of  it  The  leaves  are  lopped  extensively  for 
cattle-fodder. 

3.  U.  effusa,  Willd.;  Reichenb.  Ic.  FL  Germ.  1337,  t  666.— Syn. 
U.  pedunculate,  Fougeroux;  DC.  Prodr.  xvii.  154. 

A  large  tree,  trunk  often  buttressed  at  the  base,  flowers  drooping  on  long 
slender  pedicels,  in  lateral  fascicles  on  the  previous  year's  wood.     Samara 


Digitized  by  LjOOQIC 


Ulmus.]  LXVII.   UBTICACBiE.  433 

fringed  at  the  edge  with  long  hairs,  on  long  slender  pedicels,  the  lower 
portion  below  the  articulation,  3-5  times  the  length  of  the  upper  portion. 

Eastern  Europe.  Flowers  in  spring  before  the  leaves.  Wood  not  much 
valued.  Specimens  very  similar  to  this  found  by  T.  Thomson  in  Kashmir  at 
6000  ft  (April  1848,  at  Ganderbal)  are  in  the  Kew  herbarium,  but  flowers  and 
young  fruit  are  subsessile. 

4.  U.  montana,  Sm. ;  Hook.  Stud.  FL  334 ;  Reichenb.  ^c  FL  Germ. 
1332,  t.  662.     Wych  or  Mountain  Elm.     Bergruster,  Germ. 

A  large  forest  tree,  with  lax  foliage  and  drooping  branchlets,  bark  peel- 
ing off  in  linear  or  oblong  scales.  Leaves  rough,  ovate-oblong,  long-acumi- 
nate, 3-6  in.  long,  base  very  unequal-sided.  Flowers  subsessile  in  lateral 
clusters  on  the  previous  year's  wood.     Seed  in  the  centre  of  the  samara. 

Indigenous  in  Scotland,  the  north  of  England,  Norway  (to  65°  N.L.),  and  in 
other  parts  of  North  Europe,  Flowers  in  spring  before  the  leaves.  Not  rarely 
mixed  with  Beech  in  the  forests  of  France  and  Germany.  Japan  and  North- 
Ea8tern  Asia,  not  in  Siberia.  Wood  highly  prized,  on  the  Harz  it  fetches  a  higher 
price  than  Oak.  On  a  horizontal  section  the  spring  wood  appears  as  a  continuous 
belt  of  large  pores,  the  outer  parts  of  each  annual  ring  having  much  smaller 
pores  in  narrow  wavy  concentric  bands.  On  a  vertical  section  the  large  pores  of 
the  spring  wood  are  very  prominent,  and  the  medullary  rays  appear  as  straight 
horizontal  bands  with  parallel  sides. 

5.  U.  campestris,  Spach ;  Willk.  Forstl.  EL  476  ;  Hook.  Stud.  FL  334 ; 
Reichenb.  FL  Germ.  1331,  t.  661.  Common  Elm.  Feldruster,  ulme, 
Germ. ;  Orme,  Fr. ;  Olmo,  It 

A  large  tree  with  stiff,  often  brittle  branches,  bark  dark,  nearly  black, 
with  deep  longitudinal  furrows,  often  corky,  especially  along  the  branches 
(U.  8ubero8a,  Ehrh.)  Leaves  rough,  2-3  in.  long,  base  often  nearly  equaL 
Flowers  subsessile,  in  lateral  clusters  on  the  previous  year's  wood.  Seed 
above  the  centre  of  the  samara.  . 

Indigenous  in  Central  and  South  Europe,  naturalised,  not  indigenous  in  Eng- 
land, commonly  planted  in  parks  and  avenues.  North  Asia,  Turkestan,  North 
China,  Japan,  Syria,  Armenia,  Caucasus,  and  probably  Afghanistan.  Flowers 
in  spring  before  the  leaves.  In  France  the  wood  of  this  species  is  valued  higher 
than  that  of  U.  montana  for  cart  and  machine  building,  and  for  many  other 
purposes ;  but  it  requires  long  and  careful  seasoning  (Mathieu,  FL  For.  207). 
In  England  the  branches  of  this  elm  are  exceedingly  brittle.  The  structure  of 
the  wood  resembles  U.  montana.    Weight  35-55  lb. 

To  O.  campestris  I  am  inclined  to  refer  (with  Dr  Cleghorn,  Pb.  Forests,  79) 
the  small-leaved  elm  of  the  N.W.  Himalaya.  Leaves  2-3  in.  long,  base  nearly 
equal-sided,  glabrous,  or  slightly  rough  or  pubescent  flowers  and  fruit  unknown. 
Not  common,  and  generally  near  villages,  in  the  N.W.  Himalaya,  on  the  upper 
Jhelam,  Chenab,  Bias,  Sutlej,  and  Indus,  and  in  the  Nubra  valley,  ascend- 
ing to  10,500  ft — Vern.  Yumbok,  Ladak  ;  Bran,  brahmi,  keti,  morun,  maral, 
mauru,  mannu,  mdndu,  mamji,  meru,  merinu,  bhamni,  Pb. ;  chipal,  in  the  Pb. 
plains.  Some  of  the  specimens  resemble  U.  pwmila,  Linn.,  a  small  shrub  of 
Siberia,  with  subsessile  fasciculate  flowers  and  glabrous  campanulate  perianth, 
which,  however,  Maximowicz  considers  as  merely  a  variety  of  U.  campestris,  L. 
(Diagnoses  plant,  nov.  Jap.  Decas  xiii.  22).  In  the  inner  Himalaya,  it  is  gener- 
ally found  as  a  small  shrub  along  the  river-beds,  but  it  is  often  planted  near  vil- 
lages, and  is  then  a  middle-sized  tree,  with  thick  trunk,  attaining  a  girth  of  20- 
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30  ft.  and  more.  Bark  brown,  surface  whitish  between  deep  dark-coloured  longi- 
tudinal regular  furrows,  running  diagonally  into  each  other.  Straight  woody 
spines  (the  base  of  dead  branches)  often  project  from  the  wood  into  the  bark. 
The  wood  is  valued  more  than  that  of  the  large-leaved  elm  (JJ.  Wallickuma.) 

6.  U.  parvifolia,  Jacq.  PL  Ear.  Hort.  Schcenbrunn.  t  262. — Syn.  U. 
virgata,  Eoxb.  FL  Ind.  ii.  67  ;  Wall.  PL  As.  rar.  t  290. 

A  alow-grdwing  shrub  or  tree,  branchlets  pubescent  Leaves  coria- 
ceous, smooth,  glabrous,  oblong-lanceolate,  short-petiolate,  •  2-4  in.  long, 
serrate,  main  lateral  nerves  branching,  14-16  pair.  Flowers  reddish,  ap- 
pearing with  the  leaves,  male  and  fertile  mixed,  in  lateral  scaly  fascicles, 
lower  part  of  pedicel  pubescent,  much  longer  than  the  glabrous  upper  part 
(above  the  articulation).  Perianth  campanulate,  glabrous,  segments  4, 
obtuse,  ciliate.  Stamens  4.  Samara  obliquely  oval,  glabrous,  short-stipi- 
tate,  seed  in  the  middle,  wings  reticulate. 

Kamaon,  Sikkim,  4000-5000  ft,  Bhutan,  Burma,  China,  Japan.  Introduced 
into  the  Bot.  Garden,  Calcutta,  from  China.  The  bark  peels  off  like  that  of  the 
Plane  tree  (Q.  Koch,  Dendrol,  ii.  423).  FL  Sept  (Nagasaki),  Nov.  (Calcutta), 
Sept,  Oct  (Vienna),  May,  June  (C.  Koch).  In  Japan  planted  in  hedges.  Pro- 
bably evergreen,  or  leafless  only  for  a  short  time.  U.  virgatOy  WalL  Cat  No. 
3548  :  DC.  Prodr.  xviii.  159,  from  Nepal,  is  a  doubtful  species. 

Order  LXVIIL  PLATANEJE. 

Trees  with  flaking  bark,  alternate  palmatifid  leaves,  caducous  stipules 
and  monoicous  achlamydeous  flowers  collected  in  unisexual  globose  pen- 
dulous heads,  intermingled  with  squamiform  bracteoles.  Male  heads: 
consisting  of  numerous  closely  congested  short  stamens  and  minute  some- 
what fleshy  paleaceous  scales  ;  filaments  very  short ;  anthers  2-celled,  de- 
hiscing longitudinally.  Female  heads:  of  numerous  ovaries  approximated 
in  pairs  immersed  in  scales  similar  to  those  of  the  male  heads ;  ovary  1- 
celled,  with  1  (or  2)  pendulous  ovules ;  style  subulate-filiform,  laterally 
stigmatose.  Fruit  a  small  1 -seeded  nut,  crowned  by  the  persistent  style, 
and  surrounded  by  rigid  set®.     Albumen  0,  or  very  thin. 

1.  PLATANUS,  Tourn. 

(Only  genus,  the  characters  those  of  the  Order.) 

1.  P.  orientalis,  Linn. ;  Sibth.  FL  Graec  t  945.  Oriental  Plane.— Vern. 
Ohindr  (the  Persian  name).    Local  names :  Buin,  buna,  bain,  Kashmir. 

A  large  deciduous  tree,  with  grey  flexuose  branches,  woolly  buds, 
young  leaves  and  current  year's  shoots  with  soft,  tawny,  or  ferruginous 
tomentum.  Leaves  glabrous,  along  nerves  pubescent  beneath,  palminerved, 
deeply  3-5  lobed,  lobes  lanceolate,  entire  or  dentate,  6-9  in.  diam.,  petiole 
3-5  in.  long,  pubescent,  with  a  broad  striated  thickened  base.  On  young 
luxuriant  snoots  the  leaves  often  have  a  cuneate  base,  and  the  stipules  are 
foliaceous  and  lobed.  Fruit-heads  globose,  1-1 J  in.  diam.,  on  short  pedicels, 
on  drooping  axillary  peduncles  4-6  in.  long. 

Cultivated  in  Afghanistan  and  the  North-West  Himalaya,  particularly  in  the 
Kashmir  valley  (5300  ft),  east  to  the  Bias  and  Sutlej,  ascending  to  8300  ft.  in 
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Western  Ladak.  It  grows  well  at  Peshawar,  and  at  the  foot  of  the  North-West 
Himalaya— <?.  g.y  at  Amb  in  the  Hushiarpnr  district — and  fairly  well,  without 
attaining  any  large  size,  at  Amritear  and  Lahore.  Farther  east  it  does  not 
thrive,  and  in  the  Saharanpur  garden  trees  do  not  live  longer  than  a  few  years. 
The  oriental  Plane  is  indigenous  in  ravines  and  moist  valleys  of  Greece,  Mace- 
donia, Armenia,  and  North  Persia.  Hehn  (Culturpfl.  199)  thinks  that  it  was 
introduced  from  Asia  Minor  into  Greece.  Hardy  in  England.  The  foliage 
often  gets  reddish  about  October  before  it  falls,  the  young  leaves  appear  late  in 
April,  the  flowers  appear  April,  May,  the  fruit  ripening  soon  afterwards  and 
remaining  long  on  the  tree.  Attains  75  ft.  in  Kashmir  and  Chaniba,  with  a 
girth  of  10-20  ft.,  the  largest  girth  noted  by  Dr  Stewart  at  Sirinagar  being  28  ft. 
The  branches  spread  wide ;  Stewart  records  two  trees,  one  at  Kishtwar  (5500  ft.) 
on  the  Chenab,  the  other  at  Tikri  in  Chamba  territory  (same  elevation),  on  a 
tributary  of  the  Ravi,  girth  19-20,  extreme  length  of  branches  from  trunk  37  and 
44  ft.  The  Nasim  Bagh  on  the  border  of  the  great  Kashmir  lake  is  a  large  grove 
planted  by  Akhbar  the  Great  soon  after  he  had  taken  Kashmir  in  1588.  Originally 
the  grove,  which  is  about  800  by  400  yards,  contained  1200  trees,  a  large  pro- 
portion of  which  are  still  standing.  In  1838,  Vigne  found  the  average  girth  to 
be  13  ft.,  and  supposed  their  age  to  be  248  years.  The  largest,  close  to  the  water, 
averaged  20  ft.  in  girth.  Of  two  trees  170  years  old  at  Brein  in  Kashmir,  Vigne 
found  one  16'22",  the  other  20/10//  in  girth,  and  the  largest  Plane  he  had  seen 
was  under  the  Elburg  mountains  near  Teheran  66  ft.  in  girth.  Near  Vostitza 
in  the  Morea,  a  tree  over  40  ft  in  girth  is  recorded.  Many  renowned  large  Plane 
trees  in  Asia  Minor. 

The  bark  is  J  in.  thick,  light  or  dark  grey,  peeling  off  in  large  thin  scales. 
Wood  yellowish  white,  somewhat  resembling  Beech-wood,  with  numerous  broad 
medullary  rays  showing  on  a  vertical  section  as  glossy  shining  plates,  with  irregu- 
larly wavy  outline.  Pores  numerous,  very  fine,  uniformly  distributed.  Annual 
rings  distinctly  marked.  No  distinct  heartwood.  It  is  compact,  fine-grained 
but  not  strong,  and  is  not  valued  in  Kashmir  except  to  make  boxes,  trays,  pen- 
cases,  and  similar  articles  which  are  lacquered  and  painted.  In  Afghanistan, 
where  timber  is  scarce,  it  is  said  to  be  used  for  gun-carriages  ;  in  Persia  and  in 
the  Levant  furniture,  doors,  and  window-frames  are  made  of  it.  It  takes  a 
beautiful  polish,  and  the  mottled  grain  recommends  it  for  cabinet-work. 

P.  occiaentalis,  Linn.,  of  North  America,  and  more  commonly  cultivated  in 
Western  Europe  than  the  oriental  Plane,  differs  by  less  deeply  lobed  leaves, 
which  are  pubescent  when  full-grown,  and  by  slightly  smaller  fruit-heads. 

Cavuarina  equisetifolia,  Forster — Syn.  G.  muriccUa,  Roxb.  Fl.  Ind.  iii.  519 — 
of  the  Oder  of  Casuarinece,  is  a  large  tree  with  leafless  drooping  branches, 
thickly  set  at  the  ends  with  numerous  approximate  slender  articulate  oranchlets, 
which  are  deciduous  and  fulfil  the  function  of  leaves.  Flowers  monoicous,  the 
male  flowers  monandrous,  in  terminal  cylindric  spikes,  the  female  flowers  in 
small  pedicellate  globose  heads.  Fruit  a  subglobose  cone,  formed  of  the  enlarged 
and  thickened  woody  bracts ;  seeds  with  a  membranous  wing.  Indigenous  on 
the  coast  of  Chittagong  and  Burma,  in  the  islands  of  the  Indian  Archipelago, 
North  Australia,  and  Queensland.  The  Beefwood  of  Australia.  Cultivated 
throughout  India,  thrives  at  Amballa.  Wood  hard,  heavy,  brown,  darker  near 
the  centre,  medullary  rays  very  fine,  very  numerous.  Polishes  well,  but  cracks 
and  warps.  Yields  excellent  fuel ;  plantations  of  it  for  that  purpose  have  been 
made  near  Madras. 

The  wood  of  (7.  stricta,  Aiton  ;  Benth.  Fl.  Austr.  vi.  195 — Syn.  C.  quadri- 
valvis,  LabilL, — the  She  Oak  of  Tasmania,  South  Australia,  Victoria,  and  New 
South  Wales,  and  of  several  other  Australian  species,  is  marked  by  broad  medul- 
lary rays,  and  is  used  for  cabinet-work. 
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Order  LXIX    EUPHORBIACKE. 

Trees,  shrubs,  or  herbs,  often  with  acrid  milky  juice ;  leaves  alternate 
or  opposite,  usually  stipulate,  rarely  compound.  Flowers  always  unisexuaL 
Perianth  very  various ;  a  calyx  only  or  calyx  and  corolla,  both  present  or 
both  sometimes  wanting.  Stamens  various.  Ovary  superior,  3-celled,  rarely 
2-  or  1 -celled,  or  with  more  than  3  cells ;  styles  as  many  as  carpels,  free  or 
connate,  usually  stigmatose  on  the  ventral  face ;  ovules  1  or  2  in  each  cell, 
pendulous.  Fruit  capsular,  separating  into  its  constituent  carpels  when  ripe, 
or  succulent  and  indehiscent.  Seed  oily,  albuminous;  embryo  straight  with 
a  superior  radicle  and  flat  cotyledons  in  a  fleshy  albumen. — Royle  HL  326. 
This  large  Order  (containing  upwards  of  3300  species)  is  distributed  nearly 
over  the  entire  globe.  Buxus  and  Sarcococca,  which  are  here  included, 
are  commonly  classed  under  a  separate  Order,  Buxacece,  distinguished  by 
styles  distinct  from  the  base  and  the  absence  of  milky  juice.  The  other 
genera  here  mentioned  are  classed  under  the  following  tribes  by  Joh. 
Muller  in  voL  xv.  pt  ii.  of  De  Candolle's  Prodromus.  They  all  belong 
to  the  series  Platylobece  with  broad  plane  cotyledons. 
Phyllanthece. — Ovary-cells  with  2  ovules ;  lobes  of  male  calyx  imbricate 

— Bwchojfia,  Antidesma,  Putranjiva,  Phyllanthus,  Breynia,  Melan- 

thesopsis,  Securinega,  Andrachne. 
BrideliecB. — Ovary-cells  with  2  ovules;  lobes  of  male  calyx  valvate — 

Bridelia,  Lebidieropeis,  Oleistanthus. 
Orotonece. — Ovary-cells  with  1  ovule;  lobes  of  male  calyx  imbricate; 

stamens  inflexed  in  bud — Croton. 
Acalypheos. — Ovary-cells  with  1  ovule;  lobes  of  male  calyx  valvate; 

stamens  erect  in  bud — Treuria,  MaUotus,  Homonoya,  Bicinus,  Hevea. 
Hippomanece. — Ovary-cells  with  1  ovule ;  lobes  of  male  calyx  imbricate ; 

stamens  erect  in  bud — Exccecaria,  Jatropha,  Givotia,  Codiamm. 
Euphorbiece. — Ovary-tells  with  1  ovule;  flowers  involucrate,  involucres 

calyciform,  enclosing  male  and  female  flowers — Euphorbia. 

Flower-heads  resembling  single  flowers,  consisting  of  a  calyx- 
like involucre,  including  several  male  flowers  (single 
stamens)  and  1  central  female  flower  (a  single  pedicel- 
late pistil)  1.  Euphorbia. 

Male  and  female  flowers  distinct,  not  united  in  heads. 
Flowers  monoicous  or  dioicous,  in  spikes  racemes  or  pan* 
icles ;  ovary-cells  1 -ovulate. 
Male  flowers  with  5  petals  alternating  with  calyx-seg- 
ments; flowers  monoicous 2.  Croton.        < 

Petals  wanting;  stamens  free,  or  only  connate  at  the  base. 

Calyx-segments  8-4,  imbricate ;  stamens  3-4 ;  flowers 

usually  monoicous;  male  flowers  in  bracteate 

spicate  clusters .8.  Exogbcabia. 

Calyx-segments  6,  valvate ;  stamens  numerous ;  male 
flowers  in  simple  racemes  or  spikes. 
Leaves  opposite ;  flowers  dioicous ;  fruit  a  fleshy 

drupe,  not  dehiscent 4.  Trkwia. 

Leaves  alternate ;  flowers  monoicous ;  fruit  a  dehis- 
cent capsule  5.  Mallotus. 

Petals  wanting;  filaments  connate  into  a  many-branched 

central  column 6.  Homonoya. 
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Flowers  dioicous,  in  panicles,  catkins,  or  spikes ;  ovary- 
cells  2-ovulate. 
Leaves  compound ;  flowers  in  axillary  panicles     .        .        7.  Bischoffia. 
Leaves  simple  ;  male  flowers  in  catkins  ;  female  flowers 

in  axillary  spikes 8.  Antidesma. 

Flowers  usually  monoicous,  in  axillary  clusters,  fascicles, 
or  solitary. 
Leaves  opposite  ;  styles  free  and  distinct      ...        9.  Buxuh. 
Tieaves  alternate,  usually  distichous ;  styles  more  or  less 
united. 
Calyx  5-lobed,  valvate  ;  petals  5. 
Ovary  2-celled ;  styles  2  ;  fruit  a  berry".        .        .       10.  Briedelta. 
Ovary  3-  celled  ;  styles  3  ;  fruit  a  dehiscent  capsule. 
Main  lateral  nerves  prominent ;  petals  obovate  .      11.  Lebidieropsis. 
Lateral  nerves  indistinct ;  petals  minute    .        .      12.  Cleistanthus. 
Calyx  4-6-lobed,  imbricate  ;  petals  wanting. 
Stamens  central ;  no  rudiment  of  ovary. 
Fruit  a  drupe  with  a  hard  rugose  1  -seeded  putamen      13.  Ptttranjiva. 
Fruit  dehiscent,  dry  or  fleshy. 
Calyx  deep  5-6-cleft ;  segments  not  appendicu- 

late 14.  Phyllanthus. 

Calyx  turbinate,  6-lobed ;  the  lobes  appendi- 

culate  at  the  back  (berries  red)         .        .      15.  Breynia. 
Stamens  surrounding  a  rudimentary  ovary,  as  long 
as  stamens. 
Small  trees;  fruit  fasciculate,  short-pedunculate  ; 

white  dehiscent  berries       ....      16.  Seourineoa. 
Small  shrubs  or  undershrubs;  fruit  capsular, 

solitary,  axillary,  on  long  slender  peduncles      17.  Andrachne. 

African  Oak  or  Teak,  a  heavy  wood  (60-70  lb.  per  cub.  ft.),  stronger  than 
English  Oak  or  Indian  Teak,  which  does  not  affect  iron  in  contact  with  it,  but 
is  not  otherwise  as  durable  as  Teak,  is  employed  for  certain  purposes  in  ship- 
building. It  is  exported  from  the  west  coast  of  tropical  Africa,  and  the  tree 
yielding  it  is  as  yet  imperfectly  known.  In  Hooker's  Journal  of  Botany,  ii. 
(1850)  t  6,  it  is  described  as  Oldfiddia  africana,  Benth.  &  Hook.,  with  digitate 
leaves  and  a  3-celled  loculicidal  capsule,  and  is  doubtfully  classed  under  JEuphor- 
biacece:  Joh.  Midler  (Prodr.  xv.  ii.  1259)  refers  it  to  Sapindacece. 

1.  EUPHORBIA,  Linn. 

Herbs,  shrubs,  or  small  soft-wooded  trees  with  fleshy  branches  abound- 
ing in  milky  juice.  Leaves  of  the  stem  alternate,  without  stipules,  or  with 
stipular  spines,  in  some  species  opposite  and  stipulate,  those  of  the  flower- 
ing branches  opposite.  Flower-heada  resembling  single  flowers,  consisting 
of  a  calyx-like  cup-shaped  involucre,  with  4-5  teeth,  alternating  with  as 
many  laTge  horizontal  glands,  which  encloses  10-15  male  and  1  central 
female  flower.  Male  fl. :  one  2-celled,  often  didymous  anther  on  an  arti- 
culated filament.  Female  fl. :  a  stipitate,  3-celled  ovary,  protruding  from 
the  involucre,  style  3-cleft,  the  branches  2-lobed.  Numerous  fimbriate 
bracts  often  between  the  male  flowers,  the  outer  ones  sometimes  adnate 
to  the  involucre.     Capsule  separating  into  three  2-valved  cocci. 

Besides  numerous  annual  and  perennial  herbs,  this  genus  comprises  in 
India  a  number  of  shrubs  or  small  trees  with  fleshy  stems,  which  should  be 
noticed  here.    In  the  following  the  characters  are  given  by  which  the  species 
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are  commonly  distinguished.  They  demand,  however,  farther  study  on  the  spot, 
and  it  is  not  impossible  that  their  number  will  eventually  be  reduced.  The 
geographical  distribution  of  some  of  them  in  India  is  as  yet  imperfectly  known. 

Armed  with  pairs  of  stipular  spines. 

Branches  with  5  sharp  prominent  angles    .         .         .        .  1.  E.  RoyUcma. 

Branches  round,  with  5  more  or  less  spirally-twisted  ribs  .  2.  E.  neriifolicu 

Branches  round,  not  ribbed  or  angled         ....  8.  E,  Nivulia. 

Unarmed ;  stems  and  branches  cylindric ;  leaves  linear-lan- 
ceolate      4.  E.  Tiruoalli. 

1.  E.  Royleana,  Boissier  in  DC.  Prodr.  xv.  ii.  83. — Syn.  E.pentagona, 
Royle  111.  t.  82  (not  of  Haworth).— Vern.  Tlior,  North  India.  Local 
names  in  Panjab  :  Suli,  Jhelam ;  Chvla,  Chenab ;  Chun,  Ravi ;  Chu, 
chiu,  chunga,  surs,  Bias ;  Sura,  tsui,  Sutlej ;  Sihund,  Kamaon. 

Branches  angular,  generally  pentagonous,  angles  sharp,  undulate. 
Spines  twin,  short.     Flower-heads  yellow,  in  sessile  clusters. 

Common  on  the  dry  hills  of  the  Siwalik  tract  from  Kamaon  to  the  Jhelam, 
entering  some  distance  into  the  valleys,  and  ascending  to  4000,  occasionally  to 
6000  ft.  According  to  Aitchison  (Cat.  132),  not  on  Mount  Tilla  or  the  Salt  range, 
but  Stewart  (Pb.sPL  194),  gives  Tordanda,  danda>  tor  as  the  Salt  range  names. 
This  is  probably  the  species  on  the  dry  hills  near  Jeypur,  which  furnishes  a  great 
part  of  the  fuel  for  that  city.  Attains  15-16  ft. ;  the  stems  have  generally  a  girth 
of  2-3,  but  sometimes  of  5-6  ft.  In  the  outer  hill  a  it  is  often  planted  as  a  hedge  ; 
grows  readily  from  cuttings,  even  in  the  driest  soil.  The  wood  is  soft  and  use- 
less. It  is  cultivated  at  places  near  the  foot  of  the  hills — t.  g.,  at  Sealkot,  Jal- 
andar,  but  does  not  thrive  far  out  in  the  Panjab  plains. 

Besides  E.  Royleana,  the  following  Indian  species  with  angular  branches 
have  been  described : — 

a.  E.  antiquorum,  Linn. ;  Roxb.  Fl.  Ind.  ii  468  ;  Wight  Ic.  t  897. — Sans. 
Sihunda.  Vern.  Nara  sij,  tekata  sy,  Beng. ;  Tidhdra,  ttdhdra  sehnd,  Hindi. 
Branches  with  3,  rarely  5  angles,  leaves  minute  or  wanting.  Peduncles  solitary 
or  in  pairs,  a  little  above  the  spines,  usually  with  3  flower-neads,  the  centre  head 
fertile.  Common  on  dry  hills  in  Bengal  and  the  peninsula.  Wood  white,  light, 
soft,  but  even-grained. 

b.  E.  Cattvmandoo,  Elliot  in  Wight  Ic.  1 1993.  Katti  mandu  (knife  medicine), 
Tel.  Branches  with  5  sharp  prominent  angles  which  are  deeply  sinuate  between 
the  nodes,  the  furrows  between  the  angles  forming  deep  channels.  The  leaves 
are  cuneate,  mucronate.  This  species  grows  in  great  abundance  in  the  Vizaga- 
patam  district ;  it  flowers  from  March  to  the  beginning  of  June,  after  the  leaves 
fall ;  the  fresh  leaves  appear  in  July  and  August.  Attains  8-14  ft,  with  a  stem 
3-4  ft.  high.  The  milk  flows  freely  when  branches  are  cut ;  it  is  collected, 
boiled,  formed  into  cakes  or  cylinders,  and  used  as  a  cement  for  fixing  knives 
into  handles  and  for  similar  purposes.  When  dry  it  is  resinous  and  brittle, 
and  its  properties  are  essentially  different  from  those  of  Caoutchouc  or  Gutta- 
percha. 

c  E.  trigona,  Roxb.  FL  Ind.  ii.  468  ;  Wight  Ic  t.  1863.  Branches  with  3 
prominent  angles,  deeply  sinuate  between  the  nodes,  and  hollowed  out  between 
the  angles  ;  2,  sometimes  4  stout  stipular  spines,  and  large,  deciduous,  shining, 
cuneate  leaves  at  the  ends  of  branches.  Peduncles  from  the  sinuses  on  the 
angles  of  the  branches,  short,  thick,  generally  with  3  flower-heads,  the  centre 
one  sessile,  with  male  flowers  only,  the  lateral  ones  pedicelled,  fertile.  FL  Feb.- 
ApriL  after  the  leaves  have  fallen.    Brought  from  the  Molucca  Islands  to  Cal- 
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cutta  in  1798  (Roxb.)    Rocky  arid  hills  near  Coimbatur  (Wight),  Andamans 
(S.  Kurz). 

d.  E.  tortilis,  Rottler ;  Wight  Ic  t  898.  Branches  with  3  prominent  angles, 
spirally  twisted.  Flower-heads  numerous,  fasciculate  on  the  angles  above  the 
nodes.    Dry  hills  near  Madras  and  of  the  Coromandel  coast 

2.  E.  neriifolia,  Linn,  (not  Roxb.) ;  DC.  Plantes  Grasses,  t.  46.— Syn. 
E.  Ligvlaria,  Roxb.  L  c.  465.  Vein.  Thar,  Bombay ;  Gdngichu,  Pb. ; 
Munsa  sy,  Beng. 

A  small  tree.  Stem  cylindric,  branches  terete,  but  with  5,  more  or  less 
spirally  twisted  ribs.  Spines  twin.  Leaves  near  the  ends  of  branches, 
cuneate  or  oblanceolate,  6-12  in.  long,  narrowed  into  pfetiole.  Peduncles 
solitary,  in  the  sinus  between  the  nodes  with  dichotomous  cymes  of  3-15 
flower-heads. 

Common  in  the  Konkan  and  Dekkan  (Dalzell  Bomb.  Fl.  226).  Cultivated 
near  villages  in  most  parts  of  India,  also  in  the  Siwalik  tract  of  the  N.W.  Him- 
alaya. FT.  Feb.-March.  The  leaves  fall  in  autumn  and  appear  again  after 
flowering,  in  March  or  April.  Attains  20  ft,  stem  often  12  in.  diam.  The 
milk  is  employed  externally  in  native  medicine,  and  the  root,  mixed  with  black 
pepper,  for  the  cure  of  snake-bites. 

3.  B.  Nivulia,  Hamilton  in  Trans.  Linn.  Soc  xiv.  286 ;  Wight  Ic.  t 
1862.— Syn.  E.  neriifolia,  Roxb.  L  c  467.     Vern.  Sij,  Beng. 

A  shrub,  stems  and  branches  round,  without  ribs  or  angles ;  branchlets 
in  whorls  of  four.  Spines  in  pairs,  spirally  arranged.  Leaves  cuneate  or 
obovate,  sessile,  fleshy,  mucronate,  4-6  in.  long.  Peduncles  3-flowered, 
from  the  nodes. 

Dry  hills  Garhwal,  Peninsula,  Guzerat,  and  Sindh  (Dalzell  Bomb.  FL  226). 
Leafless  Jan.- March.    Fl.  March ;  fr.  April-May.    Grown  in  hedges. 

4.  E.  Tirucalli,  Linn.;  Roxb.  L  c.  470. — Milk-bush  Vern.  Lanka 
sij,  Beng. ;  Sehnd,  Hindi ;  Tim  kalli,  Malayalim. 

A  small  tree  or  shrub,  with  round  stems  and  smooth  green,  terete 
branches,  not  angled  and  unarmed.  Leaves  linear-lanceolate.  Flower- 
heads  numerous,  in  clusters  at  the  ends  and  in  the  forks  of  the  branches. 

Indigenous  in  Africa,  introduced  into  India,  and  now  naturalised  in  the  Penin- 
sula and  Bengal,  cultivated  in  North- West  India  as  far  as  Hushiarpur.  Often 
planted  in  hedges.  FL  during  the  rains.  Attains  20  ft ;  the  wood  is  strong,  and 
used  for  building.    Milk  extremely  acrid  and  vesicant. 

Evphorbia  jmtcherrima,  Willd. — Syn.  Poinsettia  pulcherrima,  Graham  ; 
Bot.  Mag.  t.  3493,  is  a  well-known  garden  shrub,  with  large  crimson  floral  leaves. 
Indigenous  in  Mexico  and  Central  America,  and  now  commonly  grown  in  Indian 
gardens  as  far  north  as  Saharunpur. 

2.  CBOTOK",  Linn. 

Trees,  shrubs  or  herbs,  with  alternate,  petiolate  leaves,  often  with  scales 
or  stellate  hairs.  Flowers  usually  monoicous,  in  terminal  spike-like  rac- 
emes, the  female  flowers  at  the  base  of  the  spike.  Calyx  5-parted.  Petals, 
in  the  male  flowers,  alternating  with  calyx-segments,  in  the  female  flowers 
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often  wanting.  Disc  of  5  glands,  alternating  with  petals.  Stamens  cen- 
tral, numerous,  filaments  free,  with  the  anthers  inflected  in  bud.  Ovary 
2-4-,  generally  3-celled,  1  ovule  in  each  cell  Capsule  dividing  into  3,  2- 
valved  cocci. 

1.  0.  oblongifolius,*  Koxb.  IX  Ind.  iii.  685 ;  DC.  Prodr.  xv.  ii  573. 
— Syn.  C.  Icevigatit8,  Wall.     Vera.  Arjunna,  Oudh ;  Bam  gach,  Bengal 

A  middle-sized  tree ;  extremities,  inflorescence,  calyx  and  ovary  with 
small  adpressed  circular  silvery  scales.  Leaves  pale  green,  glabrous, 
oblong-lanceolate,  dentate,  penniveined,  blade  5-10,  petiole  1-2  in.  long, 
stipules  small,  caducous.  .  Flowers  pale  yellowish-green,  on  short  pedicels, 
in  the  axils  of  minute  bracts,  in  long  terminal  racemes,  female  and  male 
flowers  generally  mixed ;  the  latter  more  numerous.  Calyx  of  5  ovate 
segments.  Petals  white,  woolly,  as  long  as  calyx-segments.  Stamens  1 2. 
Fruit  subglobose,  indistinctly  3-lobed,  6-furrowed,  J  in.  diam. 

Common  in  the  central  and  eastern  part  of  the  Gonda  district,  Oudh,  spread- 
ing in  belts  through  miles  of  forests.  Behar,  Bengal,  Burma,  Ceylon.  The 
leaves  are  shed  early  in  March,  and  turn  red  before  falling,  the  voung  foliage 
appears  soon  afterwards,  forming  a  pleasant  contrast  with  the  leafless  forest 
around.  Fl.  April  (Oudh),  Nov.-Feb.  (Burma).  Seed  ripens  April-May.  Attains 
30  ft.,  and  a  girth  of  about  3  ft.  Trunk  erect,  short,  often  irregularly  furrowed, 
bark  1  in.  thick,  grey  or  brownish,  inner  bark  red,  coarsely  fibrous.  Wood 
white,  close-grained,  moderately  hard,  cracks  in  seasoning,  no  distinct  heartwood. 
Bark  leaves  and  fruit  are  used  externally  in  native  medicine. 

C.  Tiglium,  Linn. ;  Roxb.  Fl.  Ind.  iii.  682  ;  Hayne  Arzneigew.  xiv.  t.  3 — the 
Purging  Croton  ;  Vern.  Jepal,  jamal  gota — is  a  small  tree,  glabrous,  without 
scales,  pedicels  and  ovary  hairy.  Leaves  ovate,  acuminate,  serrate,  with  3  basal 
nerves.  Female  fl.  without  petals.  Capsule  obtusely  3-cornered,  j  in.  long. 
The  seeds  are  a  powerful  drastic  purgative,  and  the  oil  is  a  valuable  medicine 
(Pharm.  Ind.  200).    Bengal,  South  India,  Burma,  Ceylon,  Indian  Archipelago. 

3.  EXCCECABIA,  Linn. 

Trees  or  shrubs,  mostly  glabrous,  with  alternate,  rarely  opposite,  stipu- 
late and  petiolate  leaves.  Flowers  monoicous,  rarely  dioicous,  in  terminal 
or  axillary  spikes ;  female  flowers  generally  few,  at  the  base  of  the  spike, 
sometimes  in  separate  spikes.  Male  flowers  fasciculate,  sessile  or  short- 
pedicellate,  the  fascicles  bracteate;  generally  with  bracteoles  between  the 
flowers.  Calyx  membranous,  sometimes  cup-shaped,  generally  of  2-3  seg- 
ments or  distinct  sepals.  No  disc  or  petals.  Stamens  2-3,  filaments  gener- 
ally free,  central,  anthers  didymous,  dehiscing  longitudinally.  Ovary  2-3- 
celled,  1  ovule  in  each  cell ;  styles  as  many  as  cells  more  or  less  connate 
at  the  base,  stigmatose  inside.  Fruit  a  dry  capsule  or  a  berry,  2-3-celled, 
and  always  opening  loculicidally  in  3  valves. 

A  few  female  flowers  at  the  base  of  the  male  spikes. 
Calyx  of  male  flowers  3-fld,  segments  ovate  ;  leaves  rhomboid, 

long-petiolate  entire 1.  E.  sebi/era. 

Calyx  ot  male  flowers  of  8  distinct  linear  segments ;  leaves 

elliptic-lanceolate,  short- petiolate,  serrate        .        .        .        2.  B.  accrifolia. 

*  Linnoena  made  Croton  neater,  hut  Kpdrmr  is  masculine. 
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Male  and  female  flowers  in  distinct  spikes  ;  calyx  of  male  flowers 
of  2  broad,  nearly  distinct,  thinly  membranous  segments ; 
leaves  large,  oblong-lanceolate,  dentate       .        .        .        .        3.  E.  intignis. 

1.  E.  sebifera,  Miill.  Arg.;  DC.  Prodr.  xv.  ii.  1210.— Syn.  Qroton 
sebiferum,  Linn.  StUUngia  sebifera,  A.  de  Juss. ;  Benth.  FL  Hongk. 
302.  Sapium  sebiferum,  Koxb.  FL  Ind.  iii.  693.  The  Chinese  Tallow- 
tree. 

A  small  and  glabrous  tree.  Leaves  rhomboid  or  broad-ovate,  entire, 
long  -  acuminate,  blade  2-3,  petiole  1-2  in.  long,  main  lateral  nerves 
6-8  pair.  Flowers  greenish-yellow,  in  terminal  drooping  spikes  3-5  in. 
long,  with  a  few  female  flowers  at  the  base  of  the  spike.  Male  flowers 
unequally  pedicellate,  in  bracteate  fascicles,  2  -  3  -  androus  ;  calyx  3-fid. 
Female  flowers  solitary,  short-pedicellate ;  calyx  4-partite.  Capsule  dry, 
smooth,  subglobose,  acute,  \  in.  long.  Seeds  3,  enclosed  in  a  thick  layer 
of  white  fatty  substance,  attached  to  a  central  column  which  splits  into 
3  slender  divisions. 

Indigenous  and  cultivated  in  China  and  Japan.  Introduced  into  Bengal  and 
the  sub- Himalayan  tract  of  North- West  India,  where  it  thrives  luxuriantly.  Fl. 
June  ;  the  seeds  ripen  in  autumn.  Bark  grey.  In  Japan  and  China  the  tallow 
is  separated  from  the  seeds  by  boiling  in  water ;  it  is  harder  than  animal  tallow, 
and  candles  are  made  of  it,  which  are  coloured  and  generally  used  in  Chinese 
temples.  The  seeds  (after  the  tallow  is  removed)  yield  oil,  and  a  black  dye  is 
made  of  the  leaves.    The  wood  is  light  and  soft  but  even-grained. 

E.  baccata,  Mull.  Arg. — Syn.  Sapium  baccatum,  Roxb.  1.  c.  694  ;  S.  popidi- 
folium,  Wight  Ic.  t.  1950 — is  a  large  glabrous  tree  with  ovate,  entire,  acuminate 
leaves,  main  lateral  nerves  8-12  pair,  flowers  in  paniculate  spikes,  male  and 
female  flowers  generally  on  distinct  branches  (dioicous,  Roxb!)  Male  flowers 
in  bracteate  fascicles,  calyx  4-dentate.  Fruit  a  2-celled  more  or  less  2-lobed 
berry,  purple  when  ripe.  East  Bengal  (Billa,  Silhet),  Burma  (Linhlun),  Indian 
Archipelago. 

2.  E.  acerifolia,  F.  Didrichs. — Syn.  StUUngia  Himalayensia,  Klotzsch 
in  Reise  des  Prinzen  Waldemar,  t.  21.     Vern.  Putkia,  phutkia,  N.W.P. 

A  large  glabrous  milky  shrub,  with  deep-green  foliage.  Leaves  mem- 
branous, elliptic -lanceolate,  serrate,  short -petiolate,  main  lateral  nerves 
prominent,  6-8  pair.  Flowers  monoicous,  a  few  female  flowers  at  the  base 
of  the  spikes.  Male  flowers  sessile,  in  bracteate  fascicles ;  calyx  of  3,  some- 
times 2  or  4,  almost  distinct  linear  segments.  Stamens  3.  Fruit  a  dry 
coriaceous,  2-3-lobed  capsule,  §  in.  across. 

Kasia  hills,  Nepal,  Kamaon,  abundant  in  a  few  places.  Fl.  May ;  fr.  Oct.- 
Nov.  Attains  20  ft.,  bark  brownish-grey,  longitudinally  wrinkled.  The  root 
when  crushed  has  a  disagreeable  smell,  and  is  used  occasionally  as  a  carthartic. 

Nearly  allied  is  E.  indica,  Mull.  Arg. — Syn.  Sapium  inatcum,  Roxb.  1.  c 
692  ;  Wight  Ic.  t.  1950  (Huruaf  Beng.)-— a  small  tree  with  coriaceous  oblong- 
lanceolate,  serrulate  leaves  on  short  petioles.  Spikes  solitary,  with  a  few  female 
flowers  at  the  base.  Male  flowers  in  short,  bracteolate  spikelets  ;  calyx  3-cleft 
to  near  the  base,  segments  broad-ovate.  Fruit  a  large  globose  3-seedea*  capsule, 
with  thick  woody  valves.  Bengal,  Burma  (evergreen  forests),  Ceylon.  The 
seeds  are  used  to  intoxicate  fish. 
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3.  £.  insignia,  MiilL  Arg. — Syn.  FcUconeria  insignia  and  F.  Wallkhir 
ana,  Royle  111.  t.  84*  F.  malabarica,  Wight  Ic.  t.  1866.  Vera.  Dudla, 
bilodar,  bilqja,  kardlte,  Pb. ;  Khinna,  khina,  lienda,  lendwa,  Enda,  N.W.P. 

A  middle-sized  or  large,  glabrous,  milky,  deciduous  tree,  with  thick 
branches  and  bright-green  foliage.  Leaves  oblong-lanceolate,  acuminate, 
dentate,  blade  6-15  in.,  petiole  thick,  1-2  in.  long,  with  2  stipitate  circular 
glands  at  the  apex,  main  lateral  nerves  arcuate,  15-20  pair.  Flowers  in 
long,  somewhat  fleshy,  naked  terminal  spikes,  male  and  female  flowers  on 
distinct  branches  (dioicous,  Wight).  Male  flowers  shortly  pedicellate,  in 
circular  fascicles,  the  inner  flowers,  which  expand  first,  falling  off  from 
the  persistent  base  of  their  pedicels.  Calyx  of  2  broad,  nearly  distinct 
thin  membranous  segments.  Fruit  a  spike  of  numerous,  subsessile,  ovoid 
capsules,  J  in.  long,  on  a  thick  rachis,  the  capsules  2-3- celled,  fleshy  at 
first,  dry  and  irregularly  dehiscent  when  ripe. 

Sub- Himalayan  tract  and  warm  valleys  of  the  outer  hills,  extending  west  to 
the  Bias,  and  ascending  to  4000  ft.  (in  Ramaon  to  5500  ft.),  Chittagong,  Burma, 
Karnul  hills  (Bedd.)  and  Western  Qhats,  known  as  far  north  as  Nassik.  Leafless 
during  the  dry  season ;  the  young  foliage  appears  in  May.  FL  Jan.-March, 
while  the  tree  is  bare  ;  fr.  May,  June.  Attains  50-60  ft.,  trunk  12  ft.  long  and 
3  ft.  girth.  At  5000  ft.  in  Kamaon  a  stunted  tree,  10-12  ft  high,  and  not  rarely 
killed  to  the  ground  by  frost.  Bark  grey,  smooth,  shining,  with  large  broad 
longitudinal  wrinkles.  All  parts  of  the  tree  are  full  of  an  acrid  milk,  said  to 
be  poisonous.  Wood  whitish,  very  soft,  spongy  and  brittle,  used  to  make  the 
cylinders  of  native  drums. 

E.  Agallocha,  Willd. ;  Roxb.  L  c.  756,  is  a  small,  glabrous,  crooked,  and 
stunted  milky  tree  in  the  Sundarbans,  on  the  sea-coast  of  Bengal,  the  peninsula, 
the  Indian  Archipelago,  and  North  Australia  (Geria,  Beng.),  with  coriaceous, 
elliptic-lanceolate,  slightly  crenate  leaves,  lateral  nerves  indistinct,  and  dioicous, 
fragrant  flowers  in  axillary  spikes.  Male  flowers  fasciculate,  calyx  of  4  linear 
sepals,  anthers  3,  on  long  exserted  filaments.  Capsule  3-lobed,  coriaceous,  J  in. 
across.  The  white  milk  is  acrid  and  poisonous.  The  Agallochum  wood  is  not 
the  produce  of  this  tree,  but  of  Aquilaria  Agallocha,  Linn.  (p.  387). 

To  the  tribe  of  Hifmomajiem  belong  also  : — 

Jatropha  Curcas,  Linn. ;  Roxb.  Fl.  Ind.  iii  686,  is  a  clabrous  soft-wooded 
shrub,  with  long-petiolate  cordate,  angular  leaves,  and  yellow  flowers  in  axil- 
lary pedunculate  paniculate  cymes.  Calyx  -  segments  5,  imbricate  in  bud. 
Petals  twice  the  length  of  calyx-segments.  Disc  of  5  glands  alternating  with 
petals.  Stamens  10,  the  5  inner  connate  into  a  central  column,  the  5  outer  free.  ' 
Ovary  3-celled,  1  ovule  in  each  cell.  Capsule  ovoid,  1  in.  long,  3-celled,  3- 
valved  with  3  dark  brown  or  black  seeds.  Indigenous  in  tropical  America  ;  cul- 
tivated in  most  tropical  countries  and  naturalised  in  India.  Common  at  the 
foot  of  the  hills  in  Oudh  and  Kamaon — Vern.  Safed  Ind  (Madden).  The  oil  of 
the  seed  (English  Physic  NtU)  is  a  strong  purgative  (Pharm.  Ind.  203). 

Givotia  roUleriformis,  Grift ;  Wight  Ic  t  1889 ;  Bedd.  FL  Sylv.  t  285,  a 
middle-sized  tree,  young  shoots,  inflorescence,  and  under  side  of  leaves  densely 
grey-tomentose  with  stellate  hairs,  leaves  alternate,  broad-ovate  or  rotundate 
with  cordate  base,  crenate.  Flowers  dioicous,  in  axillary  slender  panicles,  calyx 
nearly  to  the  base  5-cleft,  petals  alternating  with  the  sepals  in  both  male  and 
female  flowers.  Fruit  fleshy  indehiscent,  1 -seeded.  Mysore  and  Dekkan.  Wood 
soft  and  light,  used  to  carve  figures,  toys,  and  the  like,  which  are  lacquered  and 
painted. 
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Codueum  variegatum,  Blame — Syn.  (7.  pictum,  Hook.  Bot  Mag.  t  3051  ; 
Croton  variegatum,  Linn. — a  shrub  with  glabrous,  shining,  entire,  oblong  leaves 
with  prominent  lateral  nerves,  often  variegated,  and  cultivated  on  that  account 
in  gardens  of  tropical  and  sub-tropical  India.  Male  flowers  with  petals  ;  fruit 
a  dehiscent  capsule.    Indigenous  in  the  Indian  Archipelago. 

4.  TBBWIA,  Linn. 

A  deciduous  tree,  with  opposite  long-petiolate  leaves.  Flowers  dioicous, 
the  male  in  long  drooping  racemes,  the  female  in  few-flowered  racemes. 
Calyx-segments  3-4,  in  the  male  flowers  equal  and  valvate,  in  the  female 
flowers  unequal  and  imbricate.  Petals  none.  Stamens  central,  numerous, 
filaments  free,  anthers  dehiscing  longitudinally,  connective  not  prolonged 
beyond  the  anthers.  Ovary  3-4-celled,  1  ovule  in  each  cell ;  style  1,  short, 
with  3-4  long  filiform  very  papillose  stigmas.  Fruit  a  fleshy  drupe,  not 
dehiscing,  with  a  hard  bony,  3-4-celled  endocarp.  Seeds  without  arillus, 
flat  cotyledons  and  superior  radicle  in  a  fleshy  albumen. 

1.  T.  nudiflora,  linn. ;  Roxb.  EL  Ind.  iii.  837 ;  Wight  Ic  t  1870, 
1871;  Bedd.  FL  Sylv.  t.  281.— Syn.  F.  macrortachya,  Klotzsch  Reise  des 
Prinzen  Waldemar,  t.  23.  Vern.  Tumri,  khamara,  Kamaon;  Bhillaur, 
bhillaura,  Oudh  ;  Pitali,  Beng. ;  Petari,  Bombay. 

Youngest  parts  with  caducous  tomentum,  ovary  soft-tomentose,  other- 
wise glabrous.  Leaves  cordate  or  broad-ovate,  glabrous,  with  5  basal 
nerves,  the  midrib  penniveined,  blade  6-9,  petiole  3-4  in.  long.  Flowers 
greenish  yellow ;  male  racemes  4  -  9  in.  long ;  flowers  on  short  slender 
pedicels,  in  bracteate  fascicles  of  3-4  ;  female  flowers  on  longer  pedicels, 
solitary  or  in  few-flowered  racemes.  Calyx-segments  of  female  flowers 
thinly  membranous,  caducous.  Stigma  1  in.  long.  Drupe  depressed-glo- 
bose, mucronate,  1  in.  diam. 

Sub-Himalayan  tract,  west  to  the  Jumna,  and  ascending  to  3000  ft.  Common 
in  the  Dehra  Doon,  the  Kamaon  Bhabar,  and  in  Oudh.  Banks  of  the  Nerbudda 
between  Jubbulpur  and  Mandla.  Bengal,  South  India,  Burma,  Ceylon  and 
Java.  Banks  of  rivers,  in  swamps  and  damp  places.  The  leaves  are  shed  Jan.- 
Feb.,  and  the  young  foliage  comes  in  March,  April.  FL  Nov.-ApriL  Attains 
60  ft.  with  a  straight  trunk,  30  ft  to  the  first  branch,  and  6-7  ft.  girth.  These  are 
the  dimensions  of  male  trees  in  the  Oudh  forests.  Female  trees  are  smaller,  with 
shorter  trunks  and  more-  straggling  branches  (R.T.)  The  leaves  somewhat 
resemble  those  of  Gmelina  arborea  and  Thespesia  popidnea.  Bark  £  in.  thick, 
smooth,  whitish,  greenish,  or  greenish-brown,  inner  bark  greenish-yellow,  fib- 
rous. Wood  whitish,  straight-grained,  moderately  tough,  no  distinct  neartwood. 
Used  to  make  the  cylinders  of  native  drums,  and  for  agricultural  implements. 

5.  MALLOTUS,  Loureiro. 

Shrubs  or  trees  with  alternate  (rarely  opposite)  long-petiolate  stipulate 
leaves.  Flowers  usually  dioicous,  in  racemes  or  spikes.  Calyx  2-5-cleft, 
valvate  in  the  bud.  No  disc  or  petals.  Stamens  numerous,  central  on  a 
raised  receptacle,  filaments  free  or  cohering  at  the  base,  anther-cells  dis- 
tinct, longitudinally  adnate.  Ovary  2-5-,  generally  3-celled,  1  ovule  in 
each  cell ;  styles  as  many  as  cells,  simple,  recurved,  plumose  along  the  inner 
side.     Capsule  tomentose  or  muricate,  2-5-celled  and  2-5-valved. 
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1.  M.  philippinensis,  MiilL  Arg. ;  Bedd.  FL  Sylv.  t.  289.  Syn.  Rott- 
lera  tinctoria,  Roxb.  Cor.  PL  t.  168;  FL  Ind.  iii.  827.  Sans.  Punnaga, 
Tcesara.  Vern.  Kamela,  kamtla,  kamal,  kambal,  hembal,  kumila,  North 
India ;  Ruen,  riuna,  roll,  Kamaon ;  Rohni>  Oudh ;  Rduni  rori,  C.P.  ; 
Shendri,  Bombay ;  Taw  thidin,  Burm. 

A  large  shrub  or  small  tree,  branchlets,  inflorescence  and  under  side  of 
leaves  hoary.  Leaves  alternate,  ovate  or  ovate-lanceolate,  entire,  glabrous 
above,  hoary  and  with  minute  red  glands  beneath,  blade  4-9  in.,  petiole 
2-3  in.  long,  2  depressed  glands  at  the  base  of  leaf,  3  basal  nerves,  midrib 
penniveined,  the  nerves  joined  by  numerous  parallel  veins  at  right  angles 
to  the  midrib.  Flowers  white  and  yellow,  dioicous,  subsessile,  in  axillary 
and  terminal  paniculate  bracteate  spikes.  Ovary  tomentose,  3-celled, 
styles  3,  J  in.  long,  thickly  papillose.  Fruit  a  3-lobed,  3-celled,  3-valved 
capsule,  i  in.  diam.,  dehiscing  loculicidally,  and  densely  covered  with  a 
bright  red  powder,  consisting  of  minute  stellate  hairs  and  fine  grains  of  a 
red  resinous  substance  soluble  in  alcohol  and  ether. 

Common  in  the  sub-Himalayan  tract,  extending  nearly  to  the  Indus,  and  as- 
cending to  4500  ft.  Common  in  Oudh,  Bengal,  Central-  South-India  and  Burma. 
Ceylon,  the  Indian  Archipelago,  Formosa  and  Loo  Choo  islands,  and  North 
Australia.  FL  Nov.-Jan.  ;  the  fruit  ripens  in  the  hot  season.  Never  leafless  ; 
the  leaves  are  renewed  Nov.-Dec.  (Oudh,  R.T.)  Attains  20-30  ft,  generally  with 
branches  from  the  base,  sometimes  with  an  erect  but  short,,  generally  fluted 
and  irregularly-shaped  trunk,  3-4  ft.  girth.  Bark  £  in.  thick,  inner  substance 
compact,  fibrous,  reddish-brown,  visible  at  the  bottom  of  numerous,  shallow 
reticulate  longitudinal  wrinkles,  surface  between  the  wrinkles  light-  or  dark-grey, 
at  times  nearly  black.  Wood  light-brown,  only  used  for  fueL  The  bark  is  used 
for  tanning ;  leaves  and  fruit  are  applied  externally,  with  honey,  against  the  bite 
of  poisonous  animals.  The  most  important  produce,  however,  is  the  powder 
which  covers  the  ripe  fruit  (Kamela,  Kamala).  It  is  used  for  dyeing  silk,  also 
as  a  purgative  and  anthelmintic  fPharnx  Ind.  202).  The  seeds  are  sold  in  the 
Panjab  bazaars  as  a  medicine  under  the  name  of  baobrang,  and  at  Almora  they 
are  said  to  be  sold  as  bebarang  USmbelia  Ribes,  p.  284). 

M.  albus,  MiilL  Arg. — Syn.  RoitXera  tetracocca,  Roxb.  FL  Ind.  iii.  826  ;  R. 
mappoides,  Dalz.  Bomb.  FL  230 — is  a  large  tree  with  large  cordate,  often  subpel- 
tate  alternate  leaves,  branches  and  under  side  of  leaves  tawny  with  dense  stellate 
tomentum,  ovaries  4-celled,  capsules  generally  4-celled,  4-valved,  tomentose,  and 
covered  all  over  with  soft  hairy  appendices. — Bengal,  Indian  Archipelago,  West- 
ern India,  perhaps  in  Nimar. 

M.  repandus,  MiilL  Arg. — Syn.  Rottlera  dicocca,  Roxb.  FL  Ind.  iii.  829,  is  a 
weak  subscandent  shrub,  tawny  tomentose,  with  cordate  leaves  2-4  in.  long, 
ovaries  2-celled,  styles  2,  capsules  2-lobed,  2-valved,  hairy.  Bengal,  Indian 
Archipelago,  South  India. 

6.  HOMONOYA,  Loureiro. 

Shrubs  with  alternate  leaves,  stipules  caducous.  Flowers  generally 
dioicous,  the  male  flowers  in  spikes,  the  female  flowers  in  spiciform  rac- 
emes. Calyx  of  the  male  flowers  of  3,  of  the  female  flowers  of  5  nearly 
distinct  segments,  those  of  the  former  valvate,  of  the  latter  imbricate  in 
bud.     Disc  and  petals  none.     Stamens  polyadelphous,  anthers  numerous, 
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1 -celled,  adnate  to  a  many-branched  central  column.     Ovary  mostly  3- 
celled,  1  ovule  in  each  celL     Capsule  small,  3-seeded. 

1.  H.  riparia,  Lour. — Syn.  Addia  neriifolia,  Roth ;  Roxb.  FL  Ind.  iii. 
849 ;  Wight  Ic  t.  1868.     Vern.  TaniM,  TeL     Yay-tagyiben,  Burm. 

A  small  shrub,  somewhat  resembling  a  willow,  branches  hairy.  Leaves 
linear-lanceolate,  4-8  in.  long,  penniveined,  under  side  with  circular  scales 
and  scattered  hairs.  Flowers  dioicous,  in  axillary  bracteate  spikes  about 
half  the  length  of  leaves.  Anthers  and  stigmas  red.  Capsule  tomentose, 
3-celled,  3-valved,  3-seeded. 

Common  in  rocky  river-beds  of  South  and  Central  India.  Attains  6-8  ft., 
and  flowers  Nov.-March. 

H.  retusa,  MulL  Arg. — Syn.  A  delta  retusa,  Wight  Ic  1 1869 — has  sessile  obo- 
vate  or  oblanceolate  dentate  leaves,  female  flowers  in  short  spikes,  male  flowers  in 
axillary  fascicles.    River-beds  in  the  Dekkan. 

Ricinus  community  linn.  Roxb.  Fl.  Ind.  iii  689 — Sans.  Eranda;  Vern. 
Randy  arand,  rendi,  erendi,  Ind,  Hind. :  Local  n.  Aneru,  Chenab ;  Barnauli, 
Salt  range  ;  Tirki,  the  small  kind  in  Guzerat ;  Hcuralu,  Canar., — the  well-known 
Castor  Oil  or  Palma  Christi  plant,  a  soft-wooded  tree,  of  short  duration,  which 
is  often  cultivated  as  an  annual,  e.  #.,  in  Guzerat  and  Bengal,  for  its  oil,  is  nearly 
allied  to  Homonoya,  but  differs,  apart  from  the  peltate  palmately  lobed  leaves, 
by  monoicous  flowers,  and  a  fleshy  appendage  on  the  seed  near  the  funicle.  The 
large  prickly  capsules  consist  of  3  su bcylindrical  lobes  rounded  at  the  ends,  with 
3  spotted  seeds.  Cultivated  in  the  Mediterranean  region,  the  United  States,  the 
West  Indies,  India,  China,  and  the  Indian  Archipelago.  Naturalised  in  the- sub- 
Himalayan  tract  of  the  Panjab,  indigenous  in  Arabia  and  North  Africa.  As  a 
small  tree,  it  is  cultivated  near  villages  in  Bengal  to  feed  the  Arindi  silk-worm 

Sxb.  in  Trans.  Linn.  Soc  vii  42).    Regarding  the  cultivated  varieties  of  the 
tor  Oil  plant  in  India,  see  Hamilton  in  Trans.  Linn.  Soc.  xiv.  248. 

Para  Rubber,  the  finest  and  most  durable  caoutchouc  as  yet  known,  is 
the  produce  of  several  species  of  Hevea,  a  South  American  genus,  particu- 
larly of  H.  braziliensis,  Mull.  Arg. — Syn.  Siphvnia  brasiliemis,  Willd.  ; 
Hayne  Arzneigewachse,  xiv.  t.  5  ;  Collins*  Report  on  Caoutchouc,  1872, 1 
— a  large  evergreen  tree,  indigenous  in  the  province  of  Para,  and  on  the 
Orinoco  river,  with  alternate,  glabrous,  ternate,  long  -  petiolate  leaves, 
leaflets  entire,  acuminate.  Flowers  monoicous,  in  large  white-tomentose 
lateral  panicles.  Calyx  campanulate,  5-lobed,  petals  none.  Anthers  adnate 
to  a  central  column.  Fruit  a  large  3-lobed,  3-valved  capsule,  having  the 
appearance  of  3  slightly  connate  cylinders,  rounded  at  the  ends,  thick, 
woody-fibrous.  Seeds  3  large,  smooth,  shining,  spotted,  with  a  thick 
brittle  testa. 

7.  BISOHOPPIA,  Blume. 

Leaves  trifoliate,  stipules  early  caducous.  Flowers  dioicous  or  monoic- 
ous, in  axillary  panicles.  Calyx  of  5  valvate  segments,  those  of  the  male 
flowers  concave,  enclosing  the  stamens  at  first,  afterwards  reflexed,  those 
of  the  female  flowers  lanceolate.  Petals  none.  Stamens  5,  opposite  the 
segments,  and  inserted  round  a  raised  circular  central  body  (rudimentary 
ovary),  filaments  very  short     Ovary  3-celled,  2  ovules  in  each  cell,  styles 


Digitized  by  LjOOQIC 


446  LXIX.  EUPHORBIACEjE.  [Biachoffia. 

linear,  entire.    Fruit  a  globose  drupe,  enclosing  3  indehiacent  1-2-seeded 
cocci. 

1.  B.  javanica,  Blume. — Syn.  B.  oblongifolia,  Dne-  in  Jacq.  Voy.  Bot. 
t  154  ;  Andrachne  trifoliata,  Koxb.  FL  Ind.  iii.  728  ;  Microdus  Rceperi- 
anus,  W.  &  A. ;  Wight  Ic.  t.  1880;  Stylodiscus  trifoliatus,  Bennett; 
Dalz.  Bomb.  Fl.  235.  Vern.  Kein,  Garhwal;  Koi'sa,  Kamaon;  Irum, 
Oudh. 

A  large  glabrous  tree.  Leaflets  petiolulate,  crenate,  elliptic,  acuminate, 
4-6  in.  long.  Flowers  pale-greenish  yellow,  on  short  pedicels,  bracts  lan- 
ceolate, deciduous. 

Moist  shady  ravines  in  the  sub-Himalayan  forests  of  Kamaon  and  Garhwal. 
Common  in  the  Gonda  forests  of  Oudh,  and  in  the  Gorakhpur  forests.  Bengal, 
South  India,  Burma,  Indian  Archipelago,  South  China,  Polynesia.  The  leaves 
are  renewed  in  Feb.  and  March.  A  March,  April.  The  fruit  ripens  in  April  of 
the  ensuing  year.  An  exceedingly  handsome  tree,  attaining  70  ft.,  and  7  ft  girth, 
with  a  shady  oval  crown.  In  dry  places  a  stunted  tree  15-20  ft  high.  The 
foliage  is  deep  green,  and  turns  red  before  falling.  Bark  £  in.  thick,  dark  grey, 
brown  or  blackish,  smooth  or  rough,  with  cracks,  and  exfoliating  fibrous  angular 
scales,  inner  bark  reddish,  fibrous.  Wood  pale  red,  fine-  and  close-grained, 
greyish  or  reddish  brown,  seasons  well,  is  said  to  be  durable.    Used  for  furniture. 

8.  ANTIDESMA,  Burm. 

Trees  or  shrubs  with  alternate,  entire,  stipulate,  penniveined  leaves. 
Flowers  dioicous,  numerous,  small,  the  male  flowers  in  deciduous  spikes, 
the  female  flowers  in  spikes  or  spike-like  racemes.  Calyx  of  3-5  imbricate 
lobes.  Petals  wanting.  Stamens  opposite  to  calyx-lobes,  inserted  round 
a  rudimentary  ovary,  filaments  free.  Disc  of  distinct  glands,  alternating 
with  filaments  and  calyx-segments.  Ovary  1 -celled,  with  2  pendulous 
ovules,  styles  3  or  4,  short,  united  at  the  base.  Fruit  an  indehiscent, 
generally  1 -seeded  drupe. 

Soft-tomentose ;  flowers  sessile;  calyx  deeply  5-cleft ;  stamens  5     1.  A.  QkeesembUla. 
Extremities  with  scattered  rust-coloured  hairs ;  flowers  pedi- 
cellate ;  calyx  cup-shaped  ;  stamens  2-3.  .        .  2.  A,  diandrxun. 

1.  A.  GhJwembilla,*  Ganrtn. ;  Benth.  Fl.  Austr.  vi  85 ;  Bedd.  FL 
Sylv.  Man.  200.— Syn.  A.  paniculatum,  Roxb.  FL  Ind.  iii.  770;  Wight 
Ic.  t.  820.  A.  pubescent,  Roxb.  Cor.  PL  t.  167  ;  Wight  Ic.  t.  821.  Vern. 
Byaitsin,  Burm. 

A  small  deciduous  ramous  tree  with  light  grey  bark,  branchlets,  young 
leaves  and  inflorescence  soft-tomentose.  Leaves  oval  or  obovate,  2-3  in. 
long,  8hort-petiolate,  main  lateral  nerves  4-6  pair,  stipules  subulate,  as  long 
as  petiole.  Flowers  greenish  yellow,  male  spikes  1-2  in.  long,  female 
spikes  somewhat  shorter,  both  in  short  terminal  panicles  and  very  tomen- 
tose,  female  flowers  sessile.  Calyx  deeply  5-cleft,  stamens  5.  Drupes  small, 
dark  purple  when  ripe,  pulp  agreeably  acid. 

*  It  appears  doubtful  what  Gaartner  included  under  A.  QhceacmbiUa.  See  Tulaane 
Ann.  Sc.  Nat.  ser.  iii.  xv.  238.  I  follow  Mttller,  Bentliam,  and  Beddomo  in  identi- 
fying it  with  this  sp. 
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Nepal,  Oudh  forests  (common),  Bengal,  South  India,  Ceylon,  Burma  (in  the 
Eng  forest  of  Diptcrocarpus  tuberculatum),  Indian  Archipelago,  Hong-Kong. 
Fl.  May,  June.    Fruit  eaten. 

2.  A.  diandrum,  Tulasne. — Syn.  Stilago  diandra,  Roxb.  Cor.  PL  t. 
166 ;  FL  Ind.  iii.  759.  Vern.  Amli,  8arskoH98arifheti}  Garhwal ;  DhakM, 
Our  musmreya,  Ban  mussureya,  Oudh,  Gorakhpur. 

A  small  deciduous  tree,  branchlets,  petioles,  and  under  side  of  leaves 
along  midrib,  with  scattered  rust  -  coloured  hairs,  otherwise  glabrous. 
Leaves  lanceolate  or  ovate-lanceolate,  shortly  petiolate,  2-4  in.  long,  glab- 
rous, shining,  stipules  lanceolate.  Flowers  greenish-yellow,  male  and 
female  on  short  pedicels,  in  the  axils  of  subulate  bracteoles,  spikes  (rac- 
emes) terminal,  solitary,  or  2-3  together,  slender;  male  spikes  2-3  in. 
long,  female  spikes  shorter.  Calyx  cup-shaped,  5-dentate.  Stamens  2-3. 
Drupes  small,  of  a  pleasant  acid  taste. 

Sal  forests  of  Garhwal,  Kamaon,  and  Oudh.  Behar,  Bengal,  South  India,  Java. 
FL  May,  June  ;  fr.  Dec-Jan.  The  leaves  turn  brick-red  before  falling.  Bark 
thin,  smooth,  whitish,  scooped,  inner  bark  pale  red,  fibrous.  Trunk  often  chan- 
nelled. Wood  pinkish  white,  hard,  and  close-grained.  The  leaves  are  acid,  and 
made  into  preserve  (chutney) ;  the  fruit  is  eaten. 

9.  BUXUS,  Tournefort 

Evergreen  shrubs  or  undershrubs,  with  4-sided  branchlets  and  oppo- 
site, exstipulate  leaves.  Flowers  monoicous,  in  axillary  clusters.  Calyx, 
of  male  fl.  deeply  4-cleft,  the  segments  opposite  in  pairs,  of  female  fl. 
deeply  6-cleft,  the  segments  in  two  circles  of  3  each.  Stamens  4,  oppo- 
site the  calyx-segments,  inserted  around  a  4-sided  rudimentary  ovary. 
Ovary  3-celled,  3-cornered,  with  a  flat  top,  the  corners  terminating  in 
thick  short  styles,  which  alternate  with  the  3  inner  calyx-segments.  Cap- 
sule coriaceous,  loculicidally  3-valved,  each  valve  ending  in  2  horns,  being 
the  halves  of  2  of  the  styles,  dissepiments  attached  to  the  valves.  Seeds 
3-6,  trigonous. 

1.  B.  sempervirens,  Linn. ;  Hook.  Stud.  FL  330. — Syn.  B.  Wallichiana, 
Baillon ;  DC.  Prodr.  xvi  i.  18.  Box.  Buchsbaum,  Germ. ;  Bute,  Fr. ; 
Bo8so,  It.  Vern.  Shanda  laghune  (barren  Daphne),  Afg. ;  Chikri,  Kash- 
mir ;  Pappar,  papri,  paprang,  shamehad,  shumaj,  Pb. 

A  shrub,  or  small  tree,  extremities  and  petioles  hairy.  Leaves  ever- 
green, coriaceous,  glabrous,  shining,  varying  in  shape  from  linear-lanceolate 
to  ovate,  1-3  in.  long,  narrowed  into  a  short  petiole,  the  tissue  of  the  leaf 
consisting  of  two  distinct  strata,  cohering  at  the  edge,  the  upper  stratum 
containing  midrib,  nerves,  and  veins.  Flowers  sessile,  yellowish,  with  a 
powerful,  unpleasant  smell  (Himalayan  tree),  in  short,  sessile,  axillary 
heads  or  spikes,  the  terminal  flower  generally  female,  surrounded  by 
numerous  male  flowers.  Styles  (in  the  Himalayan  specimens)  half  the 
length  of  ovary,  shorter  in  the  European  specimens. 

Trans- Indus  on  the  cast  side  of  the  Suliman  range  (3000-4600  ft)    Salt 
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range,  common  here  and  there  in  the  N.W.  Himalaya  between  4000  and  8000 
ft.  (&  g.,  in  Khagan ;  on  the  Ruttun  Pir  and  near  Punch  in  Kashmir ;  opposite 
Chergaon  on  the  left  bank  of  the  Sutlej  in  Kunawar,  &c.  Also  in  Bhutan,  at 
about  6000-7000  ft.  A  widely  spread  tree,  Central  and  South  Europe,  North 
and  West  Asia.    China  and  Japan. 

FL  March-May.  The  fruit  ripens  Aug.-Oct.,  the  open  empty  capsules  remain- 
ing on  the  tree  a  long  time.  Gregarious,  attains  15-16  ft.,  with  a  short,  erect, 
straight  trunk  20-30  in.  girth,  generally  stunted  from  lopping.  Growth  slow, 
15-20  rings  per  inch  of  radius.  Bark  £-£  in.  thick,  somewhat  corky  in  texture, 
grey  or  yellowish,  often  irregularly  tesselated  in  small  polygonal  plates  by 
wrinkles  and  deep  furrows.  Wood  yellowish-white  or  grey,  no  distinct  heart- 
wood,  but  the  colour  often  deeper  near  the  centre.  Very  close-grained,  compact, 
and  heavy.  Himalayan  Boxwood  resembles  that  from  Europe,  Smyrna,  and 
the  Black  Sea  in  structure  and  mechanical  properties ;  the  pores  are  uniformly 
distributed,  exceedingly  fine  and  numerous ;  its  weight  is  60-65  lb.  per  cub.  ft. 
The  use  of  Boxwood  for  engraving,  carving,  turning,  and  mathematical  in- 
struments is  well  known :  the  Himalayan  wood  has  by  some  authorities  been 
stated  to  be  softer  and  less  fitted  for  these  purposes  ;  others,  again,  have  found 
it  equal  to  the  best  wood  from  Europe  and  western  Asia.  Boxwood  to  be 
used  for  engraving,  requires  careful  and  lengthened  seasoning.  In  the  N.W. 
Himalaya  small  boxes  for  butter,  honey,  snuff,  and  tinder  are  made  of  it, 
and  in  the  plains  it  is  carved  into  combs.  The  branches  of  the  Himalayan  Box 
are  often  placed  on  roofs  of  houses  in  the  hills  under  the  layer  of  earth  with 
which  they  are  covered,  and  last  well  when  thus  employed.  The  leaves  are 
poisonous  to  cattle';  only  goats  eat  them  sparingly  wit h  impunity.  In  the  south 
of  France  the  leaves  are  largely  used  as  manure  m  vineyards. 

Baillon  (Monographic  des  Buxacees,  Paris,  1859)  and  Miiller,  DC.  Prodr.  xvL 
i  18,  distinguish  the  Himalayan  Box  as  a  distinct  species,  under  the  name  of 
B.  Wallichiana,  the  difference  mainly  consisting  in  the  length  of  the  styles. 
The  unpleasant  smell  of  the  flowers  is  also  noticed  in  the  Box  grown  in  France 
(Mathieu  FL  For.  211). 

Sarcococca  saligna,  Mull.  Arg. — Syn.  Buxtcs  scdigna,  Don  Fl.  Nep.  63 ;  & 
pruniformis,  Lindley  Bot  Reg.  t.  1012  ;  S.  trinervia,  W.  Ic.  t.  1877 ;  Lepido- 
delma  podocarpifolia,  Klotzsch  in  Reise  des  Prinzen  Waldemar,  t.  22 — is  a  small 
evergreen  glabrous  shrub  with  alternate  lanceolate  or  ovate-lanceolate  leaves, 
more  or  less  distinctly  triplinerved,  yellowish-white  flowers  in  short  axillary 
racemes,  a  few  female  flowers  at  the  base  of  the  racemes,  and  small  purple  ovoid 
berries.  Afghanistan,  Himalaya  at  4000-7000  ft.,  Kasia  hills,  Nilgiris  and 
western  coast.    Fl.  March-May. 

10.  BBIEDELIA,  Willd. 

Trees,  shrubs,  or  climbers;  leaves  alternate,  short-petiolate,  generally 
distichous,  with  prominent  parallel  lateral  nerves.  Flowers  monoicous, 
subsessile,  in  axillary  clusters ;  bracteolea  numerous  between  the  flowers. 
Calyx-tube  more  or  less  turbinate,  often  short  and  flat ;  segments  5,  val- 
vate  in  bud.  Petals  5,  smaller  than  calyx-segments.  Male  fl. :  stamens 
5,  inserted  on  a  central  column,  placed  on  a  flat  sinuate  disc.  Female  fl. : 
ovary  2-celled,  the  base  enclosed  in  the  calyx-tube,  and  surrounded  by  an 
inner  membranous,  cup-shaped,  or  tubular  disc,  variously  lobed  or  lacin- 
iate,  which  is  inserted  at  the  mouth  of  the  calyx-tube,  and  is  generally 
surrounded  at  its  base  by  an  outer  fleshy  annular  disc ;  styles  2,  bifid,  more 
or  less  connate  at  the  base.    Fruit  a  berry,  enclosing  2  indehiscent  cocci. 
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Branchleta  and  under  side  of  leaves  tomentose ;  bracteoles  few, 
coriaceous. 
A  tree ;  lateral  nerves  15-20  pair ;  calyx  slightly  enlarged  in 

fruit 1.  B.  rctuta. 

A  climbing  shrub ;  lateral  nerves  8-12  pair ;  calyx  much  en- 
larged in  fruit 2.  £.  stipularis. 

Branchlets  and  leaves  wholly  glabrous;  bracteoles  numerous, 

thinly  membranous 3.  2?.  montcma. 

1.  B.  retusa,  SprengeL—  Tab.  LV—  DC.  Prodr.  xv.  ii  493 ;  Bedd. 
FL  Sylv.  t.  260.— Syn.  B.  crenirtata,  Koxb.  FL  Ind.  iii.  734  ;  B.  spinosa, 
Willd.  ib.  735  ;  Cluytia  spinosa,  Roxb.  Cor.  PL  t.  172.  Vern.  Pathor, 
mark,  Pb. ;  Khdja,  Bynaur,  Oudh,  Gorakhpur ;  Kassiy  Jcham,  Oudh  and 
C.P. ;  GatUi,  Garhwal ;  Angnera,  Banswara ;  Asana,  asauna,  Bombay ; 
Tseikchyi,  Bum. 

A  middle-sized  or  large  deciduous  tree,  spinescent  when  young,  branchlets 
and  under  side  of  leaves  usually  soft-tomentoae.  Leaves  short-petiolate, 
elliptic-oblong,  3-6  in.  long,  midrib  prominent,  with  15-20  pairs  of  promi- 
nent, straight,  parallel,  latreal  nerves ;  stipules  subulate,  deciduous.  Flowers 
monoicous,  yellow,  subsessile,  crowded  in  lateral  clusters,  generally  arranged 
in  terminal  paniculate  spikes.  Petals  of  male  flowers  on  long  claws,  lam- 
ina thick,  obovate,  lobed ;  of  female  flowers  lanceolate.  Fruit  subglobose, 
green,  nearly  black  when' ripe,  fleshy,  J  in.  diam.,  supported  by  the  some- 
what enlarged  coriaceous  calyx.  B.  crenulata,  Roxb.,  with  axillary  flower- 
heads,  is  said  to  be  dioicous  by  Roxburgh.  At  present  I  am  inclined  to 
regard  it  as  a  variety  only,  chiefly  found  in  Western  India. 

Sub -Himalayan  tract,  not  common,  ascending  to  3500  ft,  generally  in  moist 
ravines,  found  west  as  far  as  the  Chenab.  Common  in  the  Oudh  forests  and  on 
the  Satpura  range,  in  Bengal,  Burma,  Ceylon,  South  India,  abundant  in  the 
forests  of  Western  India,  where  I  have  found  it  north  as  far  as  Banswara  near 
the  Mhye  river.  Commonly  associated  with  Sal  in  Oudh  and  on  the  Satpura 
range.  A  middle-sized  tree  in  North  and  Central  India,  not  generally  exceed- 
ing 30  ft.  in  height  and  4  ft/in  girth,  but  a  large  tree  with  a  straight  tall  trunk  in 
Bengal,Western  India,  and  Burma,  stems  and  branches  of  young  trees  have  nume- 
rous scattered  long  sharp  spines,  which  fall  off  as  the  tree  gets  older.  FL  May- 
July  ;  fr.  Oct-Jan.  Old  leaves  shed  March-April,  young  leaves  appear  May, 
June.  Bark  thin,  grey  or  brownish-black,  rough,  scurfy  with  small  scales, 
sometimes  deeply  cracked,  inner  bark  reddish,  fibrous.  Sap-wood  pale  yellow- 
ish-white, heartwood  grey,  yellowish  or  dark  olive  brown,  compact,  even-grained 
and  hard.    Medullary  rays  fine,  numerous. 

Weight  54  lb.  (R.  Th.,  Cent.  Prov.),  60  (Skinner),  66  (Tseikchvi  from  Burma, 
D.  B.,  List  No.  23).  Not  easy  to  work,  but  durable.  Used  for  house-building, 
agricultural  implements,  and  cart-building.  The  bark  is  very  astringent  and 
is  used  for  tanning,  the  leaves  are  valued  as  cattle-fodder,  and  the  tree  is  fre- 
quently lopped.    The  fruit  is  sweetish  and  eatable. 

2.  B.  stipnlaris,  BL  ;  DC.  Prodr.  xv.  iL  499.— Syn.  B.  scandens,  Roxb. 
FL  Ind.  iiL  736 ;  Cluytia  scandens,  Roxb.  Cor.  PL  t.  173.  Vern.  Mad- 
latahy  undergupa,  Oudh. 

A  large,  more  or  less  climbing  shrub,  with  drooping  branches  ;  branch- 
lets  and  under  side  of  leaves  with  soft  tawny  tomentum.     Leaves  short- 
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petiolate,  elliptic  or  obovate,  2-6  in.  long;  lateral  nerves  8-12  pair,  with 
prominent  transverse  veins  at  right  angles;  stipules  broad-lanceolate. 
Flowers  monoicous,  yellow-tomentose,  subsessile,  crowded  in  lateral  heads, 
in  the  axils  of  leaves  or  bracts,  generally  arranged  in  terminal  panicu- 
late spikes.  Broad-lanceolate  tomentose  bracteoles  between  the  flowers. 
Calyx-segments  long-triangular,  persistent  and  considerably  enlarged  in 
fruit  Drupes  oblong-ovoid,  often  2-seeded,  nearly  \  in.  long,  black 
when  ripe. 

Sub-Himalayan  tract,  ascending  to  2000  ft,  from  Jumna  to  Sarda.  Abundant 
in  the  Oudh  forests.  Bengal,  South  India,  Ceylon,  Burma,  Malay  peninsula, 
Indian  Archipelago.    FL  at  various  seasons,  mainly  May-Oct 

3.  B.  montana,  Willd.;  Koxb.  FL  Ind.  iii.  735. — Syn.  CiuyHa  man- 
tana,  Cor.  PL  t  171.    Vern.  Geia,  Oudh,  N.W.P. ;  Kargnalia,  Kamaon. 

A  middle-sized  tree,  wholly  glabrous,  branchlets  tuberculate.  Leaves 
elliptic  or  obovate,  pale  beneath,  4-8  in.  long,  main  lateral  nerves  10-15 
pair ;  stipules  deciduous,  Flowers  monoicous,  greenish,  short-pedicellate, 
crowded  in  compact  axillary  heads  with  numerous,  thin,  membranous,  ciliate 
and  fimbriate  bracts  between  the  flowers ;  male  and  female  flowers  in  the 
same  head.  Petals  oblanceolate.  Drupes  ovoid-oblong,  or  globose  (Roxb.), 
i  in.  long,  on  short  thick  stalks,  supported  by  the  not  enlarged  membran- 
ous calyx. 

i 

Sub-Himalayan  tract,  west  to  the  Jhelam,  ascending  to  3500  ft.  Oudh  forests 
(ravines  in  the  hills).  Bengal,  Orissa,  Behar.  FL  April,  May ;  fr.  Sept-Nov. 
The  leaves  are  lopped  for  cattle-fodder. 

11.  LEBIDIEEOPSIS,  Mull.  Arg. 

A  small  tree  with  alternate,  short-petiolate,  oval  leaves ;  lateral  nerves 
not  prominent  Flowers  monoicous  or  dioicous,  subsessile,  in  axillary 
bracteolate  clusters,  male  and  female  flowers  in  distinct  clusters.  Calyx- 
tube  flat,  shortly  turbinate,  segments  5,  lanceolate,  valvate  in  bud. 
Petals  minute.  Male  flowers  :  stamens  5,  filaments  inserted  on  a  central 
column,  which  is  placed  on  a  broad  circular  disc  and  prolonged  into  a 
short  3-lobed  rudimentary  ovary.  Female  flowers  :  ovary  3-ceJled,  styles 
3,  bifid.  Fruit  a  hard  3-celled,  6-valved  capsule  on  a  thick  stalk.  Seeds 
3,  cotyledons  flat,  fleshy. 

1.  L.  orbicularis,  MiilL  Arg.— Syn.  Cluytia  coMna,  Roxb.  Cor.  PL  t 
169 ;  FL  Ind.  iii  732.  Brieddia  collina,  WalL  Vern.  Garrar,  gharrar, 
C.P. 

A  large  shrub  or  small  tree,  with  scanty  light-green  foliage.  Branchlets, 
petioles,  calyx  and  bracteoles  hairy.  Leaves  glabrous,  2-4  in.  long,  with 
reticulate  venation.  Flowers  yellowish  green.  Capsule  1  in.  long ;  brown 
shining,  ovoid  or  obovoid,  indistinctly  3-lobed. 

Satpura  range,  Bandelkhand,  South  India,  Ceylon.  FL  June ;  fr.  Dec^  Jan. 
Bark  blackish,  very  rough.  Wood  reddish,  durable,  but  brittle.  The  rind  of 
the  fruit  is  said  to  be  poisonous. 
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12.  OLEISTANTHUS,  Hooker. 

Trees  with  alternate,  short-petiolate,  penniveined  leaves,  lateral  nerves 
prominent.  Flowers  monoicous  or  dioicous,  sabsessile  in  axillary  clusters 
or  short  spikes,  with  bracteoles  between  the  flowers.  Calyx-tube  turbi- 
nate or  cup-shaped,  segments  5,  valvate  in  bud.  Petals  5,  those  of  the 
male  flowers  minute.  Male  flowers :  stamens  5,  filaments  free,  inserted 
round  a  thick  rudimentary  ovary.  Disc  urceolate.  Female  flowers : 
ovary  partly  immersed  in  the  calyx-tube,  3-celled,  styles  3,  more  or  less 
2-fid.  Disc  membranous,  cup-shaped  or  cyUndric.  Fruit  a  3-ceUed  6- 
valved  capsule.     Seeds  often  connate  in  pairs  at  the  base. 

1.  0.  oblongifolius,  MiilL  Arg. — Syn.  Cluytia  oblongifolia,  Roxb.  Fl. 
Ind.  iii.  731.  Briedelia  oblongifolia,  Hooker  &  Arnott.  Vera.  Dukesa, 
Silhet. 

A  middle-sized  tree.  Leaves  elliptic-oblong,  acuminate,  6-12  in.  long, 
glabrous  above,  pubescent  beneath.  Flowers  greenish  yellow,  in  small 
lateral  clusters ;  bracteoles  broad-ovate  ciliate.  Fomale  flowers  :  calyx-tube 
turbinate,  disc  cylindric,  laciniate  at  the  top.  Petals  obovate,  ciliate. 
Fruit  ovoid,  supported  by  the  persistent  base  of  calyx,  J  in.  long. 

Silhet  Sub  -  Himalayan  tract  and  outer  valleys  of  Sikkim  and  Assam, 
ascending  to  4000  ft.  According  to  Stewart  in  the  Siwalik  tract  of  Kamaon, 
extending  west  to  the  Ganges.  Fl.  March-May ;  fr.  Aug.,  Sept.  Wood  hard 
and  durable  (Roxb.) 

13.  PUTBANJIVA,  WalL 

Trees  with  alternate,  coriaceous,  stipulate  leaves.  Flowers  dioicous,  the 
male  flowers  in  axillary  clusters  ;  the  female  flowers  pedunculate,  axillary, 
solitary  or  a  few  together.  Calyx  of  the  male  flowers  2-5-parted,  of  the 
female  flowers  4-6-parted,  segments  narrow.  Petals  and  disc  wanting. 
Stamens  2-3,  central,  filaments  free,  monadelphous  or  diadelphous.  Ovary 
2-3-celled.     Fruit  indehiscent,  1-seeded  with  a  hard  bony  endocarp. 

1.  P.  Roxbnrghli,  Wall.— Tab.  LIII.— Wight  Ic.  t.  1876;  KoyleHl. 
t.  83* ;  Bedd.  FL  Sylv.  t.  275.— Syn.  P.  amblyocarpa,  Mull.  Arg.  DC 
Prodr.  xv.  ii.  444.  Nageia  Putranjiva,  Roxb.  Fl.  Ind.  iii.  766.  Sans. 
Putranjiva.  Vern.  Pttiajan,  Pb. ;  Jia  puta,  joti,  juti,  putra  jiva, 
N.W.P. ;  Patji,  Oudh ;  Jivputrak,  Hindi. 

A  middle-sized  evergreen  tree,  with  dark-green  foliage,  branchlets  and 
petioles  pubescent  Leaves  elliptic-oblong,  with  unequal-sided  base,  ser- 
rulate, short-petiolate,  3-5  in.  long,  the  upper  side  glabrous,  shining,  lateral 
nerves  numerous,  joined  by  reticulate  veins ;  stipules  subulate,  deciduous. 
Male  flowers  small,  yellow,  subsessile,  numerous,  collected  in  sessile  irregu- 
larly globose  axillary  heads ;  calyx  3-5-cleft,  stamens  3,  filaments  more 
or  less  connate.  Female  flowers  pedunculate,  axillary,  often  in  twos  or 
threes ;  calyx  5-6-cleft,  segments  oblong,  obtuse.     Ovary  3-celled,  pubes- 
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cent,  styles  3,  short,  dilated  into  triangular  lobed  stigmas.     Fruit  ovoid, 
smooth,  white,  §  in.  long,  nut  pointed,  very  hard,  rugose,  1 -celled,  1 -seeded. 

Sub-Himalayan  tract,  common  in  places,  ascending  to  2500  ft.,  and  extending 
west  to  the  Chenab,  frequent  in  the  Oudh  forests.  Bengal,  Burma,  South  India, 
Ceylon,  often  cultivated.  Generally  in  low  shady,  moist,  mixed  forests,  often 
associated  with  Eugenia  and  Ficus  glomerata.  Fl.  March-May,  and  the  fruit 
ripens  in  Jan.-June  of  the  ensuing  year.  Leaves  renewed  in  April  A  fine 
shady  tree,  which  merits  extended  cultivation.  Attains  40-50  ft,  with  a  straight 
erect  trunk,  4-5,  at  times  9  ft.  girth,  numerous  divergent,  spreading  branches. 
Bark  \  in.  thick,  grey,  smooth  or  verrucose,  with  numerous  horizontal  lines  of 
round  light-coloured  specks,  inner  bark  yellow,  fibrous.  Wood  light-grey, 
streaked  with  darker  lines  andpatches,  not  very  hard,  even-grained  and  durable. 
Weight  36.6  lb.  per  cub.  ft  (Wallich),  probably  heavier.  Used  in  places  for 
tools  and  in  turning.  The  leaves  are  lopped  for  cattle-fodder,  the  nuts  are 
strung  up  in  rosaries  and  in  necklaces  for  children  to  keep  them  in  health, 
whence  the  name,  "  life  of  the  child."  The  nuts  of  Elceocarpus  Ganitrus  (p.  43) 
are  used  in  the  same  manner. 

14.  PHYLLANTHUS,  Linn. 

Trees  shrubs  or  herbs  j  leaves  stipulate,  mostly  distichous,  entire,  pen- 
niveined,  short-petioled.  Flowers  monoicous  or  dioicous,  in  axillary  or 
lateral  clusters,  sometimes  solitary.  Calyx-segments  4-9,  generally  5-6, 
imbricate,  without  any  appendages  at  the  back.  Petals  none.  Disc  of 
distinct  glands,  alternating  with  calyx  -  segments,  sometimes  wanting. 
Stamens  central,  2-15,  generally  3,  filaments  free  or  variously  connate. 
No  rudiment  of  ovary  in  male  flowers.  Ovary  2-1 5 -celled,  generally  3- 
celled,  2  ovules  in  each  cell ;  styles  as  many  as  cells,  generally  slender, 
bifid,  and  more  or  less  connate.  Fruit  always  dehiscent,  sometimes  fleshy. 
Seeds  without  arillus  or  strophiole. 

Small  trees  with  orate  or  elliptic  leaves  5  no  disc  or  glands  at  the 
base  of  stamens  or  ovary;  anthers  3-6  on  a  central  column ; 
styles  connate  into  a  short  column  ;  fruit  a  4-6-ceiled  cap- 
sule with  red  seeds.     (Subgenus  Olochidion.) 

Softly  tomentose ;  anthers  3 LP.  nepedaau. 

Glabrous ;  anthers  4-6 2.  P.  lanceolarius. 

A  climbing  shrub  with  elliptic  or  obovate  leaves ;  disc  of  5  dis- 
tinct glands  alternating  with  calyx-segments ;  stamens  5, 
the  3  inner  connate  into  a  central  column ;  ovary  8-12- 
celled ;  styles  distinct,  minute ;  fruit  a  dark-purple  small 
succulent  berry 3.  P.  reUculatus. 

A  middle-sized  tree  with  numerous  linear  leaflets ;  anthers  8-5  on 
a  central  column ;  ovary  half  enclosed  in  a  cup-shaped  disc ; 
style  1,  deeply  8-fid;  fruit  a  large  globose  pale-yellow  8- 
celled  berry 4.  P.  Embliea. 

1.  P.  nepalensis,  MiilL  Arg.  1.  c.  291. — Syn.  Bradleia  ovata,  WalL 
Vern.  Ool  kamela,  (gur)8awa,  sama,  chamar  has,  amMu,  kalm(a),  kod- 
mil,  Pb. ;  Motoa,  bakaltoa,  N.W.P. ;  Kari,  Icoria,  C.P. 

A  small  tree,  branchlets  softly  tomentose.  Leaves  ovate  or  elliptic, 
pubescent  on  both  sides,  2-3  in.  long,  short-petiolate,  main  lateral  nerves 


Digitized  by  LjOOQIC 


Phyllanihus.]  LXIX.  EUPHOBBIACEiE.  453 

arcuate,  4-6  pair;  stipules  subulate.  Flowers  in  axillary  fascicles,  the 
female  subsessile,  the  male  on  long  filiform  pedicels,  male  and  female 
generally  in  the  same  fascicle.  Male  fl. :  Calyx  of  6  lanceolate  segments, 
slightly  hairy  outside.  Anthers  3,  oblong,  2-celled,  extrorse  and  cohering 
at  the  back,  on  a  short  central  column,  connective  prolonged  beyond  the 
anther-cells.  Female  fl. :  Calyx  of  5-6  ovate  segments,  hirsute  outside. 
Styles  connate  into  a  cylindric  column,  nearly  as  thick  as  the  ovary, 
divided  at  the  top  into  4  thick  ovate  teeth  longer  than  calyx,  the  lower 
part  hirsute.     Capsule  4-6-celled,  pubescent,  seeds  red. 

Sub-Himalayan  tract  and  outer  ranges,  ascending  to  5500  ft,  and  extending 
west  to  the  Indus.  Sikkim,  Western  Ghats,  Canara,  and  Mysore.  Glochidion 
vdutinum  and  arboreum,  Wight,  t.  1907,  from  the  Nilgiris,  are  probably  the 
same  species.  Fl.  and  fruit  Feb.  to  Aug.  Attains  25  ft,  and  3-4  ft  girth. 
Bark  grey  or  reddish,  with  shallow  longitudinal  furrows.  The  leaves  have  a 
powerful  nauseous  smell  Wood  brownish-white,  compact  but  soft,  the  bark 
is  used  for  tanning. 

Glochidion  neugherrense,  Wight ;  Bedd.  Fl.  Sylv.  t  277,  a  tree  of  the  Nil- 
giris, is  similar,  but  glabrous. 

Phyllanthv*  tricolor,  MulL  Are.  1.  c.  311. — Syn.  Brieddia  acuminata.  Wall., 
belongs  to  the  same  group,  with  3  anthers,  but  differs  by  lanceolate  leaves, 
glabrous  above,  slightly  pubescent  beneath  along  midrib,  male  and  female  fl. 
generally  in  separate  fascicles,  small  3-5-celled  capsules  on  pedicels  longer  than 
file  diam.  of  capsule.    Nepal,  Sikkim,  Kasia  hills. 

2.  P.  lanceolarius,  MiilL  Arg.— Syn.  Bradleia  lanceolaria,  Roxb.  Fl. 
Ind.  iii.  697 ;  Glochidion  lanceolarium,  Dalzell  Bombay  Flora,  235. 
Vern.  Bhoma,  Bombay  ;  Anguti,  Silhet. 

A  small  glabrous  tree.  Leaves  shining,  coriaceous,  elliptic  or  elliptic- 
oblong,  acuminate,  4-6  in.  long,  stipules  triangular,  main  lateral  nerves 
arcuate,  6-8  pair.  Flowers  pale  greenish-cream-coloured  in  axillary  fasci- 
cles, the  male  numerous,  on  long  filiform  peduncles,  the  female  few  and 
sessile.  Male  fl. :  Calyx  of  6  glabrous,  linear-oblong  segments.  Anthers 
4-6,  oblong,  2-celled,  extrorse  and  cohering  at  the  back,  on  a  short  central 
column,  connective  prolonged  beyond  the  anther-cells.  Female  fl. :  Calyx 
of  6  unequal,  thick,  imbricate  segments.  Styles  6,  glabrous,  connate  into 
a  6-sulcate,  glabrous  column,  much  thinner  than  the  hairy  ovary.  Cap- 
sule shortly  stalked,  depressed,  £  in.  diam.,  4-6-celled,  seeds  red. 

Eamaon  Bhaber,  Oudh  forests  (in  moist  ravines),  Nepal,  Sikkim  Terai,  East- 
ern Bengal,  Burma.  Fl.  Dec-April.  Bark  grey,  with  longitudinal  wrinkles, 
the  outer  bark  peeling  off  from  the  reddish-brown  smooth  inner  layers.  Rox- 
burgh states  that  it  grows  to  be  a  large  useful  timber-tree,  the  wood  being  hard 
and  durable. 

3.  P.  reticulata,  Poiret.— Syn.  P.  multiflorus,  Willd.  Roxb.  Fl.  Ind. 
iii.  664  (not  Poiret);  Anisonema  midtiflora,  Wight  Ic.  t.  1899;  Dalz. 
Bomb.  Fl.  234.     Vern.  Panjvli;  (vnakhi,  Bhurtpur). 

A  large  straggling  or  climbing  shrub  with  numerous  stout  woody 
branches,  and  long  drooping  branchlets.      Leaves  membranous,  glab- 
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rous  or  slightly  pubescent,  elliptic  or  obovate,  short-petiolate,  about  1  in. 
long ;  lateral  nerves  joined  by  reticulate  veins.  Flowers  in  axillary  fas- 
cicles, on  slender  pedicels,  male  fl.  more  numerous,  generally  1  or  2  female 
fl.  in  a  fascicle  of  male  flowers.  Calyx  of  5  ovate  membranous  segments, 
and  5  distinct  glands  alternating  with  them.  Stamens  5,  the  3  inner 
longer,  on  thick  filaments,  more  or  less  connate  into  a  central  column, 
the  2  outer  short,  free.  Ovary  globose,  8-12-celled;  styles  short  Fruit 
a  black  or  dark-purple  depressed  succulent  berry  J  in.  diam. 

Common  on  low  moist  ground.  North-West  India,  Sindh  (climbing  over  the 
largest  trees  in  the  Belas  along  the  Indus),  Raj  pu  tana  (Bhurtpur  Ghunna),  Ben- 
gal, South  India,  Burma,  Ceylon,  Indian  Archipelago.  Flowers  nearly  through- 
out the  year.  Bark  grey ;  wood  greyish  brown,  light,  soft,  pores  large  and 
numerous. 

4.  P.  Emblica,  Linn.— Tab.  LIL— Roxb.  FL  Ind.  iii.  671 ;  Bedd.  Fl. 
Sylv.  t.  258.— Syn.  Emblica  officinalis,  Gsertn. ;  Wight  Ic.  1. 1896.  Sans. 
Dtetri,  ainalaka.  Vern.  Ambal,  ambali,  Pb. ;  Datda,  amla,  amlika,  aura, 
aunra,  aola,  North  and  Central  India ;  Milli  mara,  Gonds  of  Satpura ; 
Ndli  mara,  Canarese ;  Shabfu,  Burm. 

A  small  or  middle-sized  tree  with  grey  bark  and  light-green  feathery 
foliage.  Leaves  linear  acute,  glabrous,  \  in.  long,  edge  thickened,  subees- 
sile,  distichous  and  approximate,  imbricate  when  young,  on  hairy  4-8  in. 
long  branchlets,  having  the  appearance  of  pinnate  leaves ;  stipules  minute 
Flowers  small,  greenish-yellow,  in  lateral  fascicles  on  the  leaf-bearing 
branchlets,  in  the  axils  of  the  leaves  or  on  the  naked  portion  of  the  branch 
below  the  leaves,  female  flowers  few,  subsessile,  male  flowers  numerous, 
on  short  slender  pedicels,  both  on  the  same  branchlet  Calyx  of  6  ob- 
long obtuse  segments.  Disc  in  the  male  flowers  of  6  minute  glands. 
Anthers  3-5,  extrorse  on  a  central  column.  Ovary  3-celled,  half  immersed 
in  an  annular  disc,  style  short  with  3  recurved  stigmas,  dilated  and  lobed 
at  the  top.  Fruit  a  fleshy  globose  berry,  $  in.  diam.,  3-celled,  6-seeded, 
with  6  prominent  lines,  pale  yellow,  sometimes  reddish  when  ripe,  of  an 
acid  and  astringent  taste. 

Common  in  dry  deciduous  forests  in  most  parts  of  India,  except  in  the  ex- 
treme north-west  corner  of  the  Panjab,  ascending  in  Garhwal  and  Eamaon  to 
4500  ft  Burma,  Ceylon,  Indian  Archipelago.  Often  cultivated.  FL  March- 
May  ;  the  fruit  ripens  Oct -Feb.  More  or  less  leafless  from  February  to  April. 
Attains  30-40  ft,  and  3-6,  occasionally  9  ft  girth,  but  generally  smaller.  Trunk 
often  crooked  or  gnarled,  frequently  with  irregular  excrescences,  branches  strong 
spreading.  Bark  thin,  grey  greenish  or  brown,  with  fine,  close  horizontal 
wrinkles,  and  few  vertical  cracks,  inner  substance  dark  red  or  purple,  compact 
and  fibrous.  Wood  mottled  brown,  red,  and  yellow,  inner  wood  darker  colour- 
ed, but  no  distinctly  marked  heartwood,  hard,  close-  and  straight -grained. 
Medullary  rays  very  broad,  of  a  lighter  colour  than  the  tissue  between,  showing 
on  a  vertical  radial  section  like  shining  plates  and  giving  a  reticulate  appear- 
ance on  a  tangential  section.  The  broad  medullary  rays  give  the  wood  some 
resemblance  to  that  of  Garallia  integerrima.  Weight  between  42.5  and  49  lb., 
value  of  P.  between  632  and  617.  Puckle  (List  of  Western  Mysore  Woods, 
1862)  gives  the  weight  at  67.5  lb.,  and  the  value  of  P.  from  898  to  1052.    Used 
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for  agricultural  implements,  and  much  valued  for  well- work,  as  it  is  durable  under 
water.  The  bark  is  employed  for  tanning ;  chips  of  the  wood  and  small  branches 
thrown  into  impure  or  muddy  water  are  said  to  clear  it  effectually  (Pharm.  Ind. 
205).  The  fruit  is  the  Embuc  Myrobalan ;  used  as  a  medicine,  for  dyeing  and 
tanning,  and  pickled  and  eaten. 

15.  BBEYNIA,  Forst. 

Glabrous  shrubs  with  penniveinod  stipulate  leaves.  Flowers  monoicous, 
axillary.  Calyx  turbinate,  6  -lobed.  Stamens  central ;  three  2-celled  an- 
thers longitudinally  adnata  to  a  central  column.  Disc  wanting.  Ovary 
longer  than  calyx,  truncate ;  styles  minute.     Seeds  without  arillus. 

1.  B.  rhamnoides,  Mull.  Arg.  1.  c.  440. — Syn.  Phyllanthus  sepiaria, 
Herb.  Koxb.  (identified  by  Miiller  also  with  P.  Vitis-idcea,  Roxb.  FL  Ind. 
iii  665).  Melanthesa  rhamnoides,  Wight  Ic.  t.  1898.  VeriL  Tihhar, 
Oudh. 

A  large  shrub  or  small  tree,  wholly  glabrous.  Leaves  ovate,  obtuse, 
shortly  petiolate,  1-1 J  in.  long";  stipules  triangular,  acute.  Flowers  soli- 
tary, axillary,  pedicels  short,  with  a  few  membranous  bracts  at  the  base. 
Fruit  «a  red  globose  berry. 

Oudh  forests  common,  Banda,  Bengal,  South  India.    FL  April,  May. 

Melanthesopsis  patens,  Mull.  Arg. — Syn.  Melanthesa  turbinata  and  obli&ua, 
Wight  Ic  1. 1897, 1898 ;  Phyllanthus  turbinatus  and  patens,  Roxb.  FL  Ind.  iii, 
666,  667 — is  a  shrub  or  tree  of  South  India  and  Bengal,  similar  to  Breynia 
rhamnoides,  but  distinguished  by  a  trifid  style  and  arillate  seeds. 

16.  SEOUBINEGA,  Juss. 

Glabrous  trees  or  shrubs  with  more  or  less  distichous  branchlets  and 
penniveined  stipulate  leaves.  Flowers  usually  dioicous,  the  male  flowers 
in  axillary  fascicles.  Calyx  5-cleft,  segments  imbricate,  persistent,  the 
2  outer  somewhat  smaller.  Petals  none.  Stamens  5,  opposite  to  the 
calyx-segments ;  filaments  free,  filiform,  surrounding  a  rudimentary  2-3- 
fid  pistil  as  long  as  stamens.  Disc  of  5  glands  alternating  with  the 
stamens.  Ovary  glabrous,  S-celled,  2  ovules  in  each  cell,  styles  3,  connate 
at  the  base,  generally  bifid.  Fruit  more  or  less  succulent,  separating  when 
ripe  into  3  (sometimes  2  only)  2-seeded  coed 

Flower-bearing  branchlets  angular,  unarmed     .  1.  S.  obovata* 

Flower-bearing  branchlets  terete,  spinescent  .        2.  &.  Leucopyrus. 

1.  8.  obovata,  MulL  Arg.  1.  c  449. — Syn.  Phyllanthus  returns  and 
virosus,  Roxb.  FL  Ind.  iii  657,  659.  Vern.  Dalme,  dhani,  bakarcha, 
ghari,  gwala  ddrim,  N.W.P. 

A  large  ramous  unarmed  shrub  or  small  tree,  wholly  glabrous,  branch- 
lets  angular.  Leaves  subsessile,  oval  or  obovate,  1-2  in.  long.  Flowers 
dioicous,  on  slender  pedicels,  numerous,  in  axillary  fascicles.     Styles 
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spreading  or  reflexed,  deeply-cleft  into  2  or  3  linear-segments.     Fruit  a 
white  globose  dehiscent  berry,  \  in.  diam. 

Trans-Indus  at  the  base  of  the  Suliman  range  (rare),  not  common  in  the  sub- 
Himalayan  tract  of  the  Panjab.  Common  in  Kamaon  (ascending  to  6000  ft.) 
Nepal,  Bengal,  South  and  Central  India,  Burma,  Indian  Archipelago,  China,  and 
Australia.  PL  (in  North  India)  May,  June  ;  fr.  July-Oct  ;  in  Bengal  in  fl.  and 
fr.  nearly  throughout  the  year.  Attains  25  ft.  or  more,  with  a  short  erect  trunk 
3-4  ft.  in  girth.  Bark  grey,  rusty  or  reddish-brown,  with  small  light-coloured 
specks.  Wood  white,  said  to  be  close-grained,  strong,  and  durable,  and  not 
attacked  by  insects  ;  it  is  used  for  agricultural  implements.  The  bark  is  very 
astringent,  and  is  used  to  intoxicate  fish.    The  fruit  is  eaten. 

2.  S.  Leucopyrus,  Mull.  Arg.— Tab.  LIV—  Syn.  PhyUanthus  Lett- 
copyrus,  Eoxb.  FL  Ind.  iii.  658.  Flilggea  Leucopyrus,  Willd. ;  Wight  Ic. 
t.  1875.  Vern.  Perei  pastawane,  Afg. ;  Karkun,  ritJiei,  girthan,  garga*, 
bhathi,  bdta,  vanuthi,  girk,  Pb.  (some  of  these  names  possibly  apply  to  & 
obovata) ;  Hartho,  ainta,  N.W.P. ;  Kiran,  Sindh ;  Challa  manta,  sale 
mania,  C.P. 

A  large  spinescent  shrub  or  small  tree,  wholly  glabrous,  branchlets 
terete.  Leaves  ovate,  1-2  in.  long,  petioles  £-£  in.  long.  Flowers  dioic- 
ous,  on  slender  pedicels  in  axillary  fascicles.  Male  flowers  numerous, 
female  flowers  few.  Styles  erect  or  spreading,  entire  or  shortly  bifid. 
Fruit  a  white  globose  dehiscent  berry  £  in.  diam. 

Trans-Indus,  eastern  slopes  of  Suliman  range,  ascending  to  3800  ft.  Salt 
range,  not  uncommon.  Sindh.  Sub-Himalayan  tract,  ascending  in  Oarhwal  and 
Sikkim  to  5000  ft  Bengal,  Central  and  South  India,  Ceylon,  Burma,  Indian 
Archipelago,  Australia.  PL  chiefly  May,  June  ;  fr.  July-Sept,  often  remain- 
ing long  on  the  tree.  Bark  ash-coloured,  dark-bluish,  or  dark  reddish-brown 
with  small  white  specks.  Wood  close-grained,  strong,  chiefly  used  as  fueL  The 
fruit  is  eaten. 

17.  ADDRACHNE,  Linn. 

Shrubs  and  undershrubs  with  alternate,  stipulate,  entire,  generally 
ovate  leaves.  Flowers  monoicous,  male  flowers  generally  fasciculate, 
female  flowers  solitary,  axillary  on  long  slender  pedicels.  Calyx-segments 
5-6,  imbricate  in  bud.  Petals  as  many  as  calyx-segments,  shorter  than 
calyx,  those  of  the  female  flowers  minute.  Disc  of  free  or  connate  glands. 
Stamens  5-6,  around  a  cylindric  rudiment  of  ovary,  filaments  free  or  mona- 
delphous.  Ovary  3-celled,  styles  3,  connate  at  the  base,  the  free  portion 
dichotomous ;  stigma  capitate,  minute.  Fruit  a  6-valved  capsula  Seeds 
without  aril  or  strophiole. 

1.  A.  cordifolia,  MiilL  Arg. ;  DC.  Prodr.  xv.  ii.  234.— Syn.  PhyUan- 
thus cordifolius,  WalL  P.  Hoffmeisteri,  Klotzsch.  Eeise  des  Prinzen 
Waldemar,  t  24.  Leptopus  eordifolius,  Decaisne  in  Jacq.  Voy.  Bot  1. 156. 
Vern.  Kurkni,  gurguli,  Jhelam ;  Bersu,  Chenab ;  Barotri,  maddre,  Ravi ; 
Mutkar,  chvrmutti,  pin,  Bias ;  Tsdtin,  Sutlej. 
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A  shrub  with  slender  branches,  in  places  only  an  undershrub,  extremi- 
ties, petioles,  and  under  side  of  leaves  hairy.  Leaves  ovate-oblong,  obtuse, 
penniveined,  blade  1-2  in.,  petiole  filiform,  £-£  in.  long.  Flowers  monoic- 
ous,  axillary,  on  long  filiform  pedicels.  Disc  of  male  flowers  consisting 
of  5  flat  bifid  glands.  Styles  shortly  connate  at  the  base,  deeply  bifid. 
Capsule  J  in.  across. 

Common  in  the  North- West  Himalaya  from  the  Indus  to  Nepal,  ascending 
to  8000  ft.  (Dippi  forest).    EL  May-Sept 

A.  Ulephwides,  Linn.,  is  a  small  undershrub  of  the  Mediterranean  region  and 
West  Asia,  found  also  in  the  Panjab  Salt  range,  with  ovate  or  obovate  leaves. 
A.  aspera,  Sprengel,  has  reniform  or  orbicular  leaves  and  grows  from  Egypt  to 
Sindh. 

Order  LXX.  BETULACE^]. 

Trees  with  scaly  buds  and  alternate  penniveined  simple  leaves;  stipules 
deciduous.  Flowers  monoicous  in  drooping  catkins.  Male  flowers  : 
bracts  stalked,  often  peltate,  bearing  on  the  stalk  and  on  their  inner  face 
2-3  generally  tetrandrous  flowers  with  small  perianths  of  membranous, 
often  unequal  scales.  Anthers  2 -celled,  cells  often  distinct  Female 
flowers :  2  or  3  in  the  axils  of  (generally)  3,  more  or  less  connate  bracts ; 
perianth  none.  Ovary  free,  compressed,  2-celled,  1  pendulous  ovule  in 
each  celL  Fruit  a  small  1-seeded  nut.  Seeds  without  albumen  ;  cotyle- 
dons flat,  radicle  superior.  The  cotyledons  of  the  germinating  embryo 
are  raised  above  the  ground. 

Anther-cells  distinct ;  scales  of  female  catkin  deciduous  ...        1.  Betula. 
Anther-cells  more  or  less  connate  ;  scales  of  female  catkin  persistent, 
enlarged  and  woody  in  fruit 2.  Alnus. 

1.  BBTXJIiA,  Tournefort 

Deciduous  trees  with  serrate  leaves,  resinous  dots  beneath.  Anthers 
8-12  inserted  on  the  inside  or  stalk  of  the  bract,  more  or  less  distinctly 
arranged  in  tetrandrous  flowers,  each  anther  opposite  to  a  membranous 
scale ;  anther-cells  distinct.  Female  flowers,  3  in  the  axil  of  each  bract. 
Bracts  of  catkin  deciduous  in  fruit,  generally  membranous.  Fruit  with  a 
membranous  wing  on  2  sides. 

Female  catkins  single  ;  bracts  in  fruit  indurated,  deeply  8-lobed, 

broader  than  wings  ;  wings  narrower  than  fruit        .        .        1.  B,  BhqjpaUra, 

Female  catkins  fasciculate  ;  bracts  in  fruit  membranous,  linear- 
oblong,  with  2  small  teeth  or  lobes  at  the  base,  narrower  than 
wings  ;  wings  much  broader  than  fruit     .        .        .        .        2.  B,  acuminata. 

1.  B.  Bhojpattra,*  Wall. — Syn.  B.  Jaapiemontii,  Spach. ;  Jacq.  Voy. 

*  I  retain  Wallich's  name  Bhojpattra  (PL  As.  Rar.  u.  7, 1831),  which  is  adopted  by 
Lindley,  Bot  Reg.,  and  Kegel  (Monographia  Betnlacearum,  1861,  and  DC.  Prodr.  xtl 
ii.  177),  though  it  seems  certain  that  Don's  B.  utilis  (Prodr.  Fl.  Nep.  58, 1825)  was  in* 
tended  for  this  tree.    But  Don's  description,  "  foliis  ovatis  acuminatis  inoqualiter  ser- 
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Bot  t.  158.  Sans.  Bhurja.  Vern.  Burj,  bkuj,  bwrzal,  phurz,  Pb.  Hima- 
laya ;  8hdg,  sheik,  pad,  pliatalc,  takpa,  Ladak,  Lahoul,  Piti,  Kunawar ; 
Bhujpattra,  N.W.P. 

A  moderate-sized  tree,  shrubby  near  its  upper  limit ;  extremities,  peti- 
oles and  leaf-buds  pubescent,  the  bark  exfoliating  in  thin  broad  horizontal 
belts.  Leaves  ovate,  acuminata,  unequally  serrate,  hairy  along  midrib, 
pubescent  when  young  with  scattered  hairs ;  blade  2-3  in.,  petiole  A  in. 
long;  main  lateral  nerves  8-12  pair,  prominent  beneath,  impressed  on 
the  upper  side ;  the  under  side  generally  with  resinous  dots.  Bracts  of 
male  flowers  stalked,  the  stalk  bearing  numerous  glabrous  scales,  ciliate 
at  the  edge,  the  lower  membranous,  transparent,  the  upper  coloured. 
Anther-cells  distinct,  glabrous,  with  a  tuft  of  few  hairs  at  the  tip.  Bract 
of  female  flowers  pubescent,  deeply  3-lobed,  hardened  in  fruit,  broader 
than  the  winged  fruit ;  lobes  linear-oblong.  Wings  narrower  than  greatest 
breadth  of  nut. 

Higher  ranges  of  the  Himalaya,  extending  far  into  the  inner  arid  tract,  in  the 
Panjab  not  under  7000,  in  Sikkim  and  Bhutan  not  under  9500  ft,  ascending 
commonly  to  11,000,  and  often  to  12,000  ft,  in  Zanskar,  Tibet,  and  inner  Sik- 
kim to  14,000  ft  Chirr  at  12,150  ft.  Afghanistan.  Higher  mountains  of  Japan. 
Gregarious,  forming  pure  forests,  often  at  the  upper  limit  of  arborescent  vegeta- 
tion, generally  rising  500  ft  above  the  upper  limit  of  Abies  Webhiana;  seems  to 
prefer  north  and  west  aspects.  The  leaves  are  shed  in  Oct,  and  the  new  foliage 
comes  out  in  April  and  May.  Attains  50-60  ft ;  trunk  erect,  somewhat  crooked, 
6-7  and  at  times  10-12  ft.  girth ;  branches  erect,  twigs  drooping,  forming  a  hand- 
some broad-oval  crown  with  light  foliage.  Bark  smooth,  wrinkled,  reddish-  or 
purplish-brown,  with  whitish  linear  or  oblong  stripes  (lenticels)  and  fine  parallel 
lines,  the  outer  bark  consisting  of  numerous  distinct  paper-like  layers,  exfoliat- 
ing in  broad  horizontal  rolls  or  belts.  Wood  white,  straight-grained,  not  hard, 
but  touch  to  cut  Weight  35.5  lb.  per  cub.  ft.  (Wall)  In  the  arid  inner  Hima- 
laya, where  timber  is  scarce,  it  is  used  extensively  for  building,  and  other  pur- 
poses. It  is  elastic,  and  has  been  recommended  for  turning.  The  bark  is  the 
most  valuable  part  of  this  tree ;  it  is  used  as  paper  for  writing  and  packing,  for 
umbrella-covers,  and  to  line  the  inside  of  the  hooka-tube.  Hindoos  use  it  in 
various  religious  ceremonies.  It  is  called  Tot,  bhoj  pattar,  in  Kashmir,  drawa 
on  the  Chenab,  and  bharangi  in  .Kamaon,  and  is  largely  exported  to  the  plains. 
In  Kashmir  and  Kunawar  it  is  often  placed  under  the  flat  earth  roofs,  and  is 
said  to  be  very  lasting.  Twig  bridges  are  made  of  the  branches  of  this  Birch, 
and  the  trees  are  often  lopped  for  fodder. 

2.  B.  acuminata,*  Wall.— Tab.  LVL— PL  As.  Ear.  t  109.— Syn.  B. 
cylindrostachys,  Wall.;  DC.  Prodr.  xvi.  ii  179.  Vern.  Puya  udish,  chambar 
mdya,  Pb. ;  Bhujpattra,  hour,  shdul,  N.W.P.;  Shakshin,  Tibet;  Utis, 
Nepal. 

ratis  utrinque  raroulisque  villoma  bad  rotundatis  subtus  canescentibus, "  hardly  applies 
to  this  species,  and  certainly  does  not  give  its  distinguishing  characters.  Don  adds, 
on  Walhch's  authority,  that  the  epidermis  is  used  under  the  name  of  Bhog  Fattrak; 
but  this  proves  nothing,  for  both  species  of  Birch  are  called  Bhvj  pattra  in  the  N.  W. 
Himalaya. 

•  I  retain  this  name,  which  is  supported  by  Wallich's  plate  and  description.  Don's 
B.  alnoidcs,  which  he  describes  as  dioicous,  and  nUida,  are  probably  synonyms,  but 
Don's  descriptions  are  insufficient  to  identify  them.  B.  nitida,  Don,  is  retained  as  a 
distinct  but  doubtful  species  in  De»Candolle'8  Prodromus. 
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A  moderate-sized  tree,  the  current  year's  branchlets  pubescent ;  root- 
suckers  and  luxuriant  shoots  soft-tomentose.  Leaves  ovate  or  ovate-lanceo- 
late, acuminate,  unequally  serrate,  teeth  cuspidate,  often  aristate,  more  or 
less  pubescent,  sometimes  soft-tomentose  beneath  when  young,  glabrous  and 
often  shining  when  full-grown,  with  scattered  hairs  on  the  under  side  along 
midrib,  numerous  brown  red  or  black  resinous  dots  on  the  under  side ; 
blade  3-6  in.,  petiole  £  in.  long;  main  lateral  nerves  8-12  pair.  Catkins 
fasciculate,  short-pedunculate,  3-4  in.  long,  slender  while  in  flower,  £  in. 
diam.  while  in  fruit.  Bracts  of  male  catkin  subsessile,  with  3  tetrandrous 
flowers  on  the  midrib ;  perianth  of  4  hairy  linear  leaves ;  anthers  hairy,  cells 
distinct.  Bracts  of  female  catkin  lanceolate  at  the  base,  with  2  obtuse  or 
acute  teeth  or  short  lobes,  as  well  as  ovaries  and  styles  hairy  with  long 
hairs.  Wings  much  broader  than  fruit,  and  broader  than  the  membran- 
ous bract  of  the  fruit. 

Himalaya,  generally  in  the  outer  ranees,  extending  west  to  the  Sutlej  basin, 
commonly  between  6000  and  10,000  ft.  Kasia  hills  3000-5000  ft.  In  shady 
mixed  forests,  in  valleys  near  streams,  mostly  singly,  not  gregarious.  FL  Nov., 
Dec. ;  fr.  April,  May.  Attains  60-60  ft,  trunk  short,  6  ft  girth  and  more, 
branchlets  somewhat  drooping.  Wood  whitish,  there  is  some  doubt  regarding 
its  qualities  :  Wallich,  PI.  As.  Bar.  ii.  p.  7,  states  that  it  is  hard  and  greatly 
esteemed  by  the  inhabitants  of  Nepal,  and  is  employed  for  all  purposes  where 
strength  and  durability  are  required.  The  bark  peels  off  in  tnick  rolls,  the 
lenticels  are  shorter  than  in  B.  Bhojpattra,  elliptic  or  elliptic-oblong. 

Betula  alba,  Linn. ;  Hook.  Stud.  FL  346— Birch;  Birke,  German ;  BotUeau, 
French — the  most  important  of  the  numerous  species  and  varieties  of  this  genus 
in  Europe,  has  long-petioled  rhomboid  or  ovate  leaves,  solitary  female  catkins, 
the  fruiting  bracts  with  a  cuneate  base  and  a  broad  3-lobed  apex,  wings  twice  or 
nearly  thrice  the  breadth  of  fruit.  The.  wood  is  yellowish-  or  reddish- white, 
with  numerous  fine  medullary  rays,  and  numerous  fine,  uniformly  distributed 
pores.  No  heartwood.  Weight  32-48  lb.  Excellent  fuel  Used  for  carving, 
furniture,  and  agricultural  implements ;  in  the  Highlands  of  Scotland,  and  m 
North  Scandinavia  also,  for  building  and  a  variety  of  other  purposes.  The 
bark  is  used  on  roofs  under  a  layer  of  earth  like  the  Himalayan  Birch,  and  is 
said  to  be  imperishable.  Baskets,  boxes,  mats,  and  cordage  are  made  of  it 
in  Lapland. 

B.  pavyracea,  Willci,  the  Paper  or  Canoe  Birch,  is  a  most  useful  large  tree 
in  Canada  and  the  Northern  United  States.  The  bark  splits  into  fine  paper-like 
layers,  is  used  as  paper,  for  thatching,  and  ornaments  are  made  of  it  But  its 
principal  use  is  to  make  the  light  portable  canoes  used  on  the  lakes  and  rivers 
of  Canada.  In  spring  the  bark  is  detached  for  this  purpose  in  plates  10-12  ft 
long  and  33  in.  broad,  which  are  stitched  together  with  fibrous  roots  of  the  white 
Spruce  (Abies  alba,  Michaux).  Kegel  classes  this  Birch  as  a  sub-species  under 
B.alba.* 

2.  AUSTUB,  Tournef. 

Deciduous,  rarely  evergreen  trees,  with  dentate,  sometimes  entire  leaves. 
Male  fl. :  either  tetrandrous,  with  4-lobed  perianth,  or  6-1 2  anthers  inserted 
on  the  stalk  of  the  bract,  in  the  axils  of  membranous  scales ;  anther-cells 
connate,  rarely  distinct.     Female  fl. :  2  in  the  axil  of  each  bract;  bracts 
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indurated,  woody,  persistent  in  fruit,  covered  before  maturity  by  a  waxy 
or  resinous  substance.  Nuts  with  a  membranous  or  coriaceous  wing,  or 
unwinged. 

Branchlets  glabrous ;  firuit  catkins  numerous  in  large  erect  pani- 
cles     I.  A.  nepatewis. 

Branchlets  pubescent ;  fruit  catkins  8-5  in  short  erect  racemes  .    2.  A.  nUida. 

1.  A.  nepalensis,  D.  Don;  Wall.  PL  As.  Ear.  t  131.— Vern.  KolU, 
koe,  Pb. ;  Vd%89  udish,  wusta,  N.W.P. ;  Boahi  ewa,  NepaL 

A  moderate-sized  tree ;  branchlets  glabrous.  Leaves  coriaceous,  glabrous, 
with  tufts  of  hairs  in  the  axils  of  lateral  nerves,  elliptic,  acute,  entire  or 
indistinctly  denticulate,  blade  4-6,  petiole  f  in.  long ;  main  lateral  nerves 
14-18  pair.  Flowers  appearing  after  the  leaves.  Catkins  paniculate  or 
racemose.  Male  catkins  subsessile,  slender,  4-10  in.  long,  numerous, 
in  large  terminal  pedunculate  drooping  panicles.;  each  bract  with  6-12 
anthers  on  short  filaments,  more  or  less  distinctly  separated  by  ciliate 
scales  into  several  2-4-androus  flowers;  anther-cells  connate.  Female 
catkins  \  in.  long,  pendulous  in  flower ;  perianth-leaves  and  stamens 
10-12,  in  lateral  racemes  or  racemose  panicles.  Fruit  catkins  ovoid  or 
subcylindric,  short-pedicellate,  £-1  in.  long,  in  erect  lateral  panicles. 
Wings  of  firuit  membranous,  narrow,  often  broader  at  the  top,  somewhat 
irregular. 

Himalaya,  extending  west  to  the  Ravi,  between  3000  and  9000  ft  Kasia 
hills.  Mixed  forests,  often  in  ravines,  or  fringing  the  banks  of  streams.  FL 
Oct-Dec. ;  the  fruit  ripens  in  winter,  and  remains  long  on  the  tree.  Attains 
60-60  ft.,  with  an  erect,  straight  trunk  and  a  shady  crown.  Bark  thick,  com- 
pact, outside  purplish  or  yellowish  silvery,  somewhat  resembling  the  bark  of 
birch.  Wood  pale  brownish-red,  with  large  very  distinct  reddish-brown  medul- 
lary rays.  The  bark,  exported  to  the  plains  under  the  name  of  Uds,  is  used 
for  tanning  and  dyeing. 

2.  A.  nltida,  EndL— Tab.  LVIL— Vern.  Gbra,  Afe. ;  Shrol,  *rol, 
saroliy  sawdli,  rikunra,  chdmb,  chadp,  ehdpu,  tedjm,  pidk,  kdnsa,  kundash, 
niuy  Pb.  Himalaya ;  Rajan,  rcydin,  Pb.  plains. 

A  large  tree ;  current  year's  petioles  and  branches  pubescent  Leaves 
subcoriaceous,  glabrous,  with  tufts  of  hairs  in  the  axils  of  lateral  nerves 
beneath,  ovate,  acuminate,  more  or  less  distinctly  dentate;  blade  4-6, 
petiole  1-1  £  in.  long;  main  lateral  nerves  8-12  pair.  Flowers  appearing 
after  the  leaves;  catkins  racemose.  Male  catkins  short  -  pedicellate, 
drooping,  2  in.  long,  4-6  in  terminal  erect  bracteate,  and  at  the  base  often 
leaf-bearing  racemes.  Anthers  sessile,  densely  crowded,  so  that  the 
arrangement  into  distinct  flowers  cannot  be  traced ;  anther-cells  nearly 
distinct  Fruit  catkins  ovoid  or  cylindric,  on  short  stalks,  £-l£  in.  long, 
3-5  in  erect  lateral  racemes.     Fruit  with  a  narrow  coriaceous  edge. 

Common  in  the  Panjab  Himalaya,  ascending  to  9000  ft,  and  not  uncommon 
along  the  banks  of  the  main  rivers  some  distance  into  the  plains.  On  the  Sutlej, 
its  upper  limit  is  Sptti  on  the  right,  and  Namgia  on  the  left  bank.    Pabur  and 
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Tonse  rivers.  Generally  fringes  the  banks  of  mountain-streams  and  rivers.  Fl. 
Sept-Oct  Attains  80-90,  ajia  at  times  100  ft.,  with  a  straight  tall  clear  trunk, 
generally  6-8,  often  12,  and  at  times  15  ft  girth.  The  largest  trees  are  seen  in 
the  basins  of  the  Jhelam  and  Chenab.  Bark  brown,  rough  with  dark  furrows. 
The  wood  is  whitish,  used  for  bedsteads  ,*  the  hooked  sticks  of  rope  bridges  are 
made  of  it  The  twigs  are  tough,  and  are  used  for  tying  loads  and  in  the  con- 
struction of  twig  bridges.    The  bark  is  used  for  dyeing  and  tanning. 

A.  orientalis,  Dne. ;  DC.  Prodr.  xvi.  ii.  185,  somewhat  resembles  this  species, 
but  differs  by  large  short  ovoid  or  subglobose  fruit  catkins,  fruit  without  wing 
or  edge.    Syria,  Lebanon,  Cyprus,  Cilicia. 

The  two  sp.  of  this  genus  which  are  important  for  the  forester  in  Europe  are  : 
1.-4.  glutiinosa,  Linn. ;  Hook.  Stud.  FL  346;  Alder;  Schtoarzerle,  German; 
Aun€glutineux,TrerLclii  OntanoneroflL, with  glabrousglutinous leaves.  Europe, 
North  Africa,  Cilicia,  Asia  Minor.  Important  as  coppice-wood  in  deep  marshes. 
Wood  soft,  white  when  fresh  cut,  turning,  on  exposure  to  the  air,  into  orange- 
red,  pale  red  when  seasoned,  the  wood  of  Knotty  trees  often  beautifully  mottled. 
No  heartwood.  Weight  26-40  lb.  Used  for  carving ;  herring-barrels  are  made 
of  it  Lasts  well  under  water.  2.  A.  incana,  Willd. ;  Weisserle,  Germ. ;  Anne 
blanc,  Fr. ;  with  pubescent  leaves.  North-East  Europe,  and  mountains  of 
Central  Europe,  descending  to  the  plains  along  the  main  rivers,  and  often  cul- 
tivated. Caucasus,  Siberia,  AmurtancL  Throws  up  abundantly  root-suckers. 
Both  have  distinctly  tetrandrous  flowers,  4  on  the  stalk  of  each  scale,  with  4- 
lobed  perianth,  fruit  with  a  narrow  coriaceous  edge. 

Order  LXXI.  SALICINEJE. 

Deciduous,  fast-growing  but  not  long-lived  trees  or  shrubs,  with  scaly 
buds.  Wood  soft,  light,  even-grained.  Leaves  alternate,  simple,  stipu- 
late. Flowers  dioicous  in  lateral  catkins,  which  are  similar  in  both 
sexes,  with  spirally-arranged  scales,  each  bearing  one  flower  in  its  axil. 
A  glandular  cup-shaped  or  irregularly-formed  disc,  in  the  male  fl.  with 
two  or  more,  generally  free  stamens ;  in  the  female  fl.  with  a  1-celled 
ovary,  consisting  of  2-4,  generally  2,  connate  carpels  which  terminate  in 
as  many  short  styles  as  there  are  carpels,  numerous  ovules  on  parietal 
placentas  adnate  to  the  median  line  of  the  valves.  Fruit  a  1-celled  2-4-, 
generally  2-valved  capsule  dehiscing  from  the  apex,  the  valves  spreading 
or  rolling  back.  Seeds  numerous,  minute)  with  a  mass  of  long  silky 
hairs  on  the  funicle,  which  enclose  the  seed ;  albumen  none ;  embryo* 
straight ;  radicle  inferior.     Fruit  catkins  not  persistent 

Leaves short-petiolate ;  scales  entire;  stamens  2-12,  generally  2, 

long  exserted ;  capsule  2-valved 1.  Salix. 

Leaves  long-petiolate  ;  scales  cut  or  jagged  ;  stamens  4-80 ;  cap- 
sule 2-4-valved 2.  Populub. 

1.  SALIX,  Tournef. 

Leaves  lanceolate  ovate  or  elliptic,  petioles  short,  generally  less  than 
one-fourth  the  length  of  leaf.  Stipules  deciduous,  larger  and  more  per- 
sistent on  shoots  and  root-suckers.     Scales  of  catkins  deciduous  or  more  or 
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less  persistent,  lanceolate  rotnndate  or  obovate,  entire.  Disc  of  2 
glands  or  nearly  annular.  Stamens  2-12,  generally  2,  long,  protruding 
from  the  scales,  filaments  filiform,  free  or  more  or  less  connate.  Stigmas 
2,  often  bifid  or  lobed,  at  the  end  of  a  short  or  elongated  filiform,  some- 
times bifid  style.  Capsule  2-valved,  the  valves  generally  rolling  back, 
placentas  near  the  base  of  the  valves. 

In  the  following  enumeration,  a  selection  has  been  made  of  the  more  import- 
ant willows  of  N.  W.  India,  and  notes  have  been  added  regarding  those  European 
willows  which  are  most  nearly  related  to  them.  The  study  of  this  genus  is 
difficult,  on  account  of  the  numerous  hybrids  and  cross-breeds  between  the  dif- 
ferent species.  The  arborescent  willows  are  most  useful  trees,  and  merit  great 
attention  on  the  part  of  foresters  in  India. 

Willows  are  invaluable  to  protect  and  fix  the  banks  of  rivers,  and  extensive 
plantations  for  that  purpose  may  be  seen  all  along  the  banks  of  the  Rhine  and 
other  large  European  rivers.  As  coppice- woods  with  short  rotation  they  are 
grown  in  Osier-beds,  and  cut  annually  (for  basket-work),  or  when  3-4  years 
old,  for  hoops  and  other  larger  material  Along  roads,  brooks,  and  on  meadows 
they  are  often  grown  as  pollards.  The  wood  is  used  for  carving  and  many 
other  purposes.  The  inner  bark  is  tough  and  fibrous,  fishing  nets  and  lines  are 
made  of  it  in  North  America. 

Stamens  S  or  more,  free. 
Leaves  lanceolate,  serrulate  ;  capsules  ovoid,  long -pedicel- 
late      1.  &  teiratperma. 

Leaves  linear-lanceolate,  entire ;  capsules  ovoid-lanceolate, 

short-pedicellate 2.  8.  acmopkylla. 

Stamens  2,  free. 

Flowers  with  or  after  the  leaves ;  catkins  on  leaf -bearing 
peduncles. 
A  tree  with  generally  drooping  branches ;  leaves  linear- 
lanceolate,  glabrous ;  style  short       .        .        .        .     3.  8.  babyloniea. 
A  tree  with  spreading  branches ;  leaves  lanceolate,  silky 

beneath ;  style  short 4.  S.  alba. 

A  large  shrub  or  small  tree ;  leaves  elliptic  or  obovate- 

oblong,  glabrous,  glaucous  beneath  ;  style  short        .     &  S.  elegant. 
A  small  shrub;  leaves  Droad-elliptic,  green  on  both  sides, 

paler  beneath ;  style  long  filiform     .        .        .        .    6.  8.  hastaia. 
Flowers  before  the  leaves  ;  catkins  sessile  or  subsessile. 
Stigma  sessile  or  subsessile. 

Leaves  elliptic  or  obovate,  rugose,  crenate        .        .    7.  8.  Caprea. 
Leaves  lanceolate  or  ovate-lanceolate,  not  rugose, 

entire 8.  S.  Wallkhiana, 

Style  long,  slender. 

Leaves  lanceolate,  glabrous,  serrate,  glaucous  beneath ; 

capsule  glabrous 9.  &  daphnoides. 

Leaves  linear  •  lanceolate,  white-tomentose  beneath  ; 

margin  revolute  ;  capsule  grey-tomentoae  .        .  10.  8.  vimmalis. 
Stamens  2,  connate  to  the  apex  or  nearly  so. 
Leaves  linear-lanceolate ;  scales  dark-coloured  at  top,  with 

long  silky  hairs  11.  8.  pyenottackya. 

Leaves  narrow-linear ;  scales  yellow,  glabrous     .        .        .  12.  8.  angHsttfolic^ 

1.  8.  tetraaperma,  Roxb.— Tab.  LvHL- Cor.  PL  t  97 ;  Roxb.  FL 
Ind.  iii  753  ;  Wight  Ic.  t  1954  ;  Andersson  in  DC.  Prodr.  xvi.  ii.  192  ; 
Bedd.  FL  Sylv.  t.  302.— Syn.  &  ichnostacJiya,  LindL;  Wight  Ic.  1. 1953. 
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Vern.  Bed,  bet,  bent,  bdtshi,  Hindi ;  Laila,  bains,  bhainsh,  N.W.  India. 
Local  n. :  Badha,  Pb.  plains ;  Bis,  iksh,  bets,  tittsa,  bin,  bidu,  kschrne,  bdkr 
shelf  magsher,  safedar,  Pb.  Himalaya ;  Yir,  Kashmir ;  BUsa,  Oudh ;  Pant 
jama,  Bengal ;  Wallunj,  bacha,  Bombay ;  Momakha,  Bum.  Bed  is  the 
Persian  name  for  willow ;  no  Sanscrit  name  is  known. 

A  small  or  moderate-sized  tree,  extremities  with  long  silky  hairs.  Leaves 
lanceolate,  rarely  ovate-lanceolate,  4-6  in.  long,  serrulate  with  minute  ser- 
ratures,  glaucous  beneath,  glabrous  when  full-grown,  or  with  a  few  soft 
adpressed  hairs,  often  long  persistent  and  subcoriaceous ;  main  lateral 
nerves  numerous,  prominent.  Flowers  'after  the  leaves,  catkins  on  leafy 
peduncles;  scales  pale,  those  of  the  female  catkins  deciduous.  Male  catkins 
sweet-scented,  lax,  drooping,  2-3,  sometimes  4  in.  long,  rachis,  scales  and 
base  of  filaments  hairy ;  fl.  5-10-androus;  stamens  free,  anthers  minute, 
elliptic  Fruit  catkins  lax;  capsules  2  lines  long,  on  slender  pedicels 
half  the  length  of  capsule  or  longer,  often  in  groups  or  half  whorls  of  3-4, 
glabrous  or  hairy,  mostly  rugose  when  ripe,  ovoid,  base  often  subglobose, 
narrowed  into  a  short  style  with  2  spreading,  generally  entire  stigmas ; 
gland  semicircular,  many  times  shorter  than  pedicel,  seeds  4-6.  Andersson 
describes  the  capsules  as  "  glaberrimae."  Wight  (iclinostachya)  and  Bed- 
dome  figure  them  as  pubescent,  and  I  have  found  them  hairy  in  several 
cases.  Boxburgh  describes  them  as  4-seeded,  whence  the  name,  which 
Andersson  retains  on  account  of  the  arrangement  of  the  capsules  ("  capsular 
subquaternatim  collects  "). 

Common  on  river-banks  and  in  moist  places  nearly  throughout  India ;  in 
Sindh  and  the  plains  of  the  Panjab  only  planted,  except  near  the  banks  of  the 
Chenab,  and  other  Himalayan  rivers.  Sub-Himalayan  tract  and  outer  ranges  of 
the  Himalaya,  west  to  the  Indus,  ascending  to  6000,  and  at  times  to  7000  ft 
Ascends  to  7000  ft.  on  the  mountains  of  South  India.  Java.  Often  gregarious. 
R  Thompson  mentions  a  forest  of  great  extent  in  the  swamps  of  Dharmapur 
in  Baraicb.  Cultivated  in  Afghanistan.  In  North  India  the  leaves  are  shed  in 
Dec  and  Jan.,  the  new  foliage  appearing  Feb.-March.  In  Burma  I  have  seen 
it  leafless  during  the  rains.  It  nowers  in  autumn  and  the  cold  season,  but  also 
in  March  and  April.  The  seeds  in  this  as  in  the  other  willows  ripen  soon  after 
flowering.  Attains  30-40  ft.,  with  a  straight  trunk,  hollow  when  old.  5-6  ft., 
and  not  rarely  10  ft.,  in  girth.  Bark  1  in.  thick,  grey  brown  or  blackish,  rough 
with  broad  shallow,  irregular  vertical  furrows,  and  irregularly-shaped  plates 
between  the  furrows.  Where  the  tree  grows  near  water,  particularly  if  subject 
to  inundation,  the  lower  part  of  the  stem  gets  covered,  often  2-3  ft  high,  with 
numerous  small  rootlets. 

Sapwood  large,  whitish,  heartwood  distinct,  of  dark -brown  colour  (R. 
Thompson).  The  Burma  wood  weighs  37  lb.  (D.B.  List  of  1862).  Not  much 
used.  The  charcoal  has  been  used  in  the  manufacture  of  gunpowder.  Baskets 
are  made  of  the  twigs,  and  the  leaves  are  given  as  cattle-fodder,  the  tree  being 
often  lopped  for  that  purpose.  According  to  Dalzell  (Bombay  FL  Suppl.  82), 
the  bark  is  used  as  a  febrifuge ;  it  is,  however,  believed  not  to  contain  any  salicine 
(Pharm.  Ind.  213). 

S.  pyrina,  WaU. ;  DC.  Prodr.  xvi  ii.  193,  from  Nepal,  is  very  similar,  only 
more  hairy,  and  the  capsules  more  elongated. 

2.  8.  acmophylla,  Boiss. ;  DC.  Prodr.  195.— Vern.  Bed,  Afg. ;  Bada, 
Ksu,  Pb.  Himalaya. 
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A  moderate-sized  glabrous  tree ;  branchiate  often  pendulous.  Leaves 
linear-lanceolate,  entire,  wholly  glabrous,  pale  or  glaucous  beneath,  2-3  in. 
long.  Flowers  after  the  leaves,  catkins  on  leaf-bearing  peduncles ;  scales 
pale,  with  long  silky  hairs,  those  of  female  catkins  deciduous ;  male  catkins 
compact,  cylindric,  erect  or  slightly  nodding,  1-2  in.  long,  scales  and  base 
of  filaments  with  long  silky  hairs ;  stamens  4-6 ;  anthers  short,  elliptic,  or 
nearly  circular.  Female  catkins  nodding,  1  in.  long,  capsules  on  short 
pedicels,  ovoid  -  conical,  glabrous,  style  short,  with  2  spreading  entire 
stigmas. 

Afghanistan,  Sindh,  N.W.  Himalaya  (Indus  to  Bias),  and  near  Delhi  Often 
cultivated.  Persia  and  Syria.  FL  Feb.,  March.  A  handsome  tree  with  a 
straight  trunk  6-7  ft.  girth,  often  much  larger,  branches  lax,  forming  a  rounded 
crown,  the  branchlets  often  pendulous.  About  Quetta  the  tree  is  much  lopped 
for  cattle-fodder. 

Andersson  refers  to  this  S.  qlaucopkvUa  and  deaWata,  two  species  previously 
established  by  him  upon  specimens  collected  in  North- West  India  by  Jacque- 
mont.  Some  specimens,  however,  which  evidently  belong  to  this  species,  in  Herb. 
Kew/were  referred  by  him  to  S.  octandra,  Sieber,  which  is  identified  with  S. 
Safsaf  in  his  Monographia  Salicum,  1863,  p.  10,  and  in  the  Prodromus,  p.  196. 
Aitchison  (Cat  140)  calls  the  tree  S.  octandra,  DeL,  and  Stewart  referred  it  to 
8.  Safsaf,  Forsk.  This,  however,  fs  a  different  tree,  with  serrulate  leaves,  8- 
androus  flowers  and  subglobose  capsules  on  long  slender  pedicels,  common  in 
Nubia,  Abyssinia,  and  Egypt.  Geographically,  and  as  regards  characters,  S. 
acmophyUa  appears  to  be  intermediate  between  S.  tetrasperma  and  Safsaf. 

There  is  another  willow  in  Afghanistan,  apparently  intermediate  between  S. 
Safsaf  and  S.  acmophyUa,  with  serrulate  leaves,  wholly  glabrous,  glaucous  be- 
neath, lateral  nerves  numerous,  distinct,  small  erect  male  catkins,  stamens  3-8, 
and  large  ovoid  capsules  on  long  slender  pedicels.  A  low  shrub  with  long  red 
branches,  in  river-beds  near  Topchi,  with  Berberis,  Tamarix.  Rosa,  Hippophae\ 
in  other  places  a  middle-sized  tree  with  pendulous  branches  (Griffith). 

S.  cegyptiaca,  L.,  is,  according  to  Andersson  in  DC.  Prodr.  196,  an  uncertain 
species.  Dalzell  (Suppl.  to  Bombay  FL  81)  quotes  it  as  growing  on  the  road  from 
Poona  to  Eandalla,  and  describes  it  with  very  narrow,  almost  linear  leaves, 
branches  not  drooping,  and  the  flowers  like  those  of  S.  tetrasperma. 

S.  triandra,  L. ;  Hook.  Stud.  FL  336 — Syn.  S.  amygdalina,  L. ;  Beichenb. 
Ic.  Fl.  Germ,  t  604,  is  a  large  glabrous  shrub  or  moderate-sized  tree.  Leaves 
wholly  glabrous,  oblong-lanceolate,  serrate,  with  glandular  teeth,  stipules  semi- 
cordate,  flowers  with  the  leaves ;  catkins  on  leaf-bearing  peduncles.  Male  cat- 
kins slender,  slightly  drooping ;  the  flowers  triandrous,  lax  ;  disc  of  2  glands. 
Capsules  glabrous,  pedicellate,  stigma  subsessile.  Common  in  Osier-beds,  yields 
excellent  material  lor  basket-work.  Bark  of  old  trees  exfoliating  in  thin  flakes. 
Throughout  Europe,  north  to  Lapland.    Caucasus  and  Siberia. 

S.  pentandra,  L  ;  Hook.  Stud.  Fl.  336 ;  Beichenb.  1c  Fl.  Germ,  t  612,  is  a 
glabrous  shrub  or  large  tree.  Leaves  wholly  glabrous,  viscid  when  young, 
shining,  subcoriaceous  when  fall-grown,  elliptic  or  elliptic-lanceolate,  obtusely 
dentate  ;  teeth  often  glandular.  Flowers  after  the  leaves,  catkins  on  long  leaf- 
bearing  peduncles.  Male  catkins  compact,  cylindric,  drooping,  the  flowers  4-12- 
generaUy  5-androus,  close  together.  Capsules  glabrous,  pedicellate ;  stigma  sub- 
sessile.  Disc  of  2  glands  in  both  male  and  female  flowers.  Throughout  Europe 
(north  to  Lapland),  North  Asia. 

The  bark  of  the  two  last-named,  as  well  as  that  of  several  other  species — e.g., 
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S.  daphnoides  and  purpurea — is  bitter,  and  contains  a  crystalline  principle  called 
Salicine,  which  has  been  used  in  Europe,  with  doubtful  success,  as  an  antiperi- 
odic  and  tonic.  The  bark  of  some  kinds  contains  as  much  as  3-4  per  cent  of  this 
substance. 

3.  8.  babylonica,  Linn.— Tab.  LIX—  DC.  Prodr.  xvi.  ii.  212.— Syn. 
8,  pendula,  Moench  ;  C.  Koch,  Dendrologie,  ii.  507.  Weeping  Willow. 
Vern.  Bisa,  bada,  bed,  Tcatira,  majnun,  Pb. ;  Giur,  Kashmir. 

A  large  tree  with  drooping  branches,  glabrous  shining  branchlets,  and 
thin  cylindric  acute  buds.  Leaves  glabrous,  pale  or  glaucous  beneath, 
petiole  sometimes  hairy  and  the  youngest  leaves  occasionally  with  a  few 
adpressed  hairs,  linear-lanceolate,  3-6  in.  long,  generally  not  more  than 
£  in.  wide,  finely  serrulate,  midrib  whitish,  prominent,  lateral  nerves 
numerous  but  not  conspicuous ;  stipules  falcate,  serrate.  Flowers  appear- 
ing with  the  leaves;  catkins  on  peduncles  with  a  few  small  leaves.  Male 
catkins  short,  cylindric,  slender,  curved,  £-1  in.  long,  of  a  straw-yellow 
colour ;  scales  lanceolate,  pale,  hairy  as  well  as  rachis ;  stamens  2  free, 
anthers  short,  elliptic.  Female  catkins  drooping,  1  in.  long ;  scales  lan- 
ceolate, pale ;  capsules  sessile,  conical,  glabrous  or  slightly  pubescent  at 
the  base ;  stigmas  2,  sessile. 

Cultivated  in  Afghanistan.  Commonly  planted  in  the  plains  of  North-West 
India,  westward  more  common  ?  also  in  the  Himalaya  (to  9000  ft  on  the 
Jhelam),  Kamaon,  Nepal,  SikMm  (to  7000  ft.),  Bhutan  (to  8000  ft)  In  North 
India  the  male  tree  is  much  more  common  than  the  female  tree.  Wild,  accord- 
ing to  Dr  Stewart,  in  places  on  the  eastern  flanks  of  the  Suliman  range,  and 
"apparently  indigenous,"  according  to  Aitchison  (Cat.  140),  in  one  locality  near 
Husniarpur. 

Cultivated  in  South  and  Central  Europe  (Britain,  Denmark,  but  not  in 
Northern  Scandinavia  and  Russia),  and  in  most  subtropical  countries.  Pos- 
sibly wild  in  North  China,  Persia,  and  Kurdistan  (the  specimens  collected  by 
Kotschy  are  in  leaf  only).  Introduced  into  Europe,  the  female  tree  only, 
and  propagated  by  cuttings,  in  the  seventeenth  century,  possibly  earlier  ;  repre- 
sented by  Benvenuto  Cellini  on  a  basin  at  Florence,  executed  in  the  sixteenth 
century.  (Extracts  from  Targioni-Tozetti,  historical  notes  on  the  introduction 
of  various  plants  into  Tuscany,  in  Jouru.  Hort  Soc.  of  London,  ix.  1855, 177.) 
Not  mentioned  by  classical  writers.  The  Garab  of  the  137th  Psalm,  which  Lin- 
naeus considered  the  Weeping  Willow,  and  called  S.  babylonica,  was,  as  pointed 
out  by  C.  Koch  1.  c  507,  probably  not  a  Willow,  but  Populu*  eupkratica.  In 
the  Panjab  it  is  leafless  during  the  cold  season,  and  the  new  foliage  appears  in 
Feb.,  March.  Fl.  Feb.-May.  Attains  50  ft.  with  a  straight  erect  trunk,  6-7  ft, 
at  times  10-12  ft  girth,  branches  numerous  large  spreading,  forming  an  elegant 
oval  crown,  the  branchlets  always  drooping,  sometimes  nearly  reaching  the  ground 
exactly  as  the  Weeping  Willow  cultivated  in  Europe.  Bark  £-£  in.  thick,  grey, 
yellowish-grey  or  brownish,  cleft  into  narrow  smooth  shining  plates  by  wide, 
shallow,  rough  furrows  and  short  straight  transverse  cracks.  Wood  close-  and 
even-grained,  takes  polish.  The  chief  use  of  the  tree  is  that  the  branches  are 
made  into  baskets,  wattles,  and  are  used  for  weirs  and  the  protection  of  canal- 
banks.  It  is  propagated  by  cuttings,  and  grows  rapidly  if  sufficiently  supplied 
with  water.  Dr  Stewart  records  4-5  rings  per  in.  and  a  girth  of  4  ft.  as  the 
average  of  6  trees,  10  years  planted  out 

Andersson  classes  $.  japonica,  Thunb.  FL  Jap.  24,  with  longer  cylindrical 

2G 


Digitized  by  LjOOQIC 


466  LXXI.  SALICINEjE.  [Satix. 

male  catkins  and  sharply-serrate  leaves,  as  a  variety  of  S.  babylotrica.  C. 
Koch  L  c  506,  keeps  it  distinct,  and  states  that  the  branchlets  are  not  pendulous. 
Kffiinpfer  describes  the  tree  with  hanging  branches.  The  Weeping  Willow  of 
Europe  is  probably  nothing  but  the  pendulous  variety  of  a  Willow  with  erect 
branches,  analogous  to  the  Weeping  Ash  or  the  pyramidal  Poplar,  Oak,  and 
Kikar,  and  having  constantly  been  propagated  from  cuttings  and  not  from  seed, 
its  characters  have  not  varied.  Regarding  the  character,  and  mode  ofgrowth  of 
the  original  wild  forms  of  this  species  farther  inquiries  are  needed.  The  names 
of  S.  tetrasperma  (laila)  and  of  babylonica  (majntln)  are  supposed  to  relate  to 
the  well-known  Persian  love-story,  the  subject  of  many  poems  (Stewart  Pb. 
PI.  208). 

4.  8.  alba,  Linn. ;  Hook.  Stud.  FL  337 ;  Eeichenb.  Ic.  FL  Germ.  t. 
608. — Common  Willow.     Satrte  blane,  Fr. ;  Wetee  Weide,  Germ. 

A  large  silky -pubescent  tree  with  grey  or  whitish  foliage.  Leaves 
white  beneath  with  adpreesed  silky  hairs,  narrow-lanceolate,  denticulate ; 
stipules  lanceolate,  deciduous.  Flowers  after  the  leaves,  catkins  on  leaf- 
bearing  peduncles.  Male  catkins  compact,  cylindric,  drooping ;  stamens  2 
rarely  more,  scales  yellow  or  brown,  oblong,  ciliate.  Female  catkins  lax, 
scales  yellow,  ciliate.  Capsules  pubescent,  subsessile ;  style  short,  bifid, 
each  branch  bearing  a  bifid  stigma. 

Cultivated  in  Ladak,  Kashmir,  to  6000  ft.  (Thomson  Western  Himalaya,  180). 
Western  Asia,  Siberia,  North  Africa.  Europe  (introduced  from  Asia,  according 
to  Andersson).  FL  ApriL  Attains  70-80  ft,  but  is  commonly  cultivated  in 
Europe  as  a  pollard  tree  along  streams  and  on  moist  meadows  or  pastures.  A 
variety  with  yellow  or  reddish  branchlets  (vitelline?)  is  common  in  Osier  beds. 
The  wood  of  this,  as  of  most  Willows,  is  white  near  the  circumference,  yellow  or 
brown  towards  the  centre,  the  medullary  rays  are  fine  and  numerous,  the  pores 
are  very  numerous,  fine  and  uniformly  distributed.  The  annual  rings  are  dis- 
tinctly marked  by  a  dark  line.    It  is  soft,  and  weighs  26-33  lb. 

5.  fragilis,  L. ;  Hook.  Stud.  FL  336 ;  Reichenb.  Ic  FL  Germ,  t  609— The 
Crack'  or  Redwood  Willow,  is  a  fast-growing  moderate-sized  bushy  tree,  extremi- 
ties silky-pubescent,  branchlets  divergent,  forming  nearly  a  right  angle  with  the 
branches,  and  easily  broken  off  at  the  junction  (whence  the  name).  Leaves 
glabrous,  lanceolate  or  oblanceolate,  crenate  or  serrate.  Flowers  after  the 
leaves,  catkins  generally  lax,  on  leafy  peduncles,  scales  long,  pale-yellow,  ob- 
long-lanceolate, obtuse  ciliate.  Male  catkins  cylindric,  drooping,  stamens  2, 
free,  sometimes  3-4.  Capsules  glabrous,  short-pedicellate,  narrowed  into  a  short 
bifid  style,  each  branch  bearing  a  bifid  stigma.  Europe  (often  cultivated), 
Siberia,  Asia  Minor,  Aleppo,  Caucasus.  One  (male)  specimen  from  Lahoul 
(Rev.  H.  Jseschke).  Cultivated  in  Ladak  with  8.  alba  (Thomson  L  c.  180). 
Wood  (in  Europe)  yellowish  red,  supposed  to  be  more  durable  than  that  of 
other  Willows. 

S.  Riusellianoy  Sm.,  the  Bedford  Willow,  is  a  variety  of  8.  fragilu;  by  some 
it  is  considered  a  hybrid  between  S.  fragilu  and  alba* 

.  5.  8.  elegans,  WalL  ;  DC.  Prodr.  xvi.  iL  256. — Syn.  8  Kumaoneneis, 
LindL  8.  denticulata,  And. ;  Reise  Prinz.  Weld,  t  89.  The  following 
names,  given  in  Pb.  PL  208,  partly  relate  to  this  species :  Bets,  bitsu,  bed, 
bida,  beli,  yxr,  Chenab ;  Badd9  Ravi ;  Bdshal,  Sutlej. 
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A  shrub  or  small  tree,  branches  glabrous,  dark  brown  or  black,  the 
current  year's  branchlets,  petioles,  and  upper  side  of  midrib  often  pubes- 
cent with  short  hairs.  Leaves  elliptic-  or  obovate-oblong,  wholly  glabrous 
except  midrib  on  the  upper  side,  glaucous  beneath,  2  in.  long,  when  young 
membranous,  afterwards  hard,  subcoriaceous,  lateral  nerves  indistinct, 
numerous,  joined  by  prominent  reticulate  veins.  Flowers  after  the  leaves ; 
catkins  slender,  on  pubescent  leaf-bearing  peduncles,  scales  yellow  or  dark 
brown.  Male  catkins  compact,  1£  in.  long ;  stamens  2,  distinct,  anthers 
short-elliptic.  Female  catkins  3-5  in.  long,  drooping,  scales  minute,  slightly 
pubescent;  capsules  glabrous  on  short  pedicels;  styles  short,  stigmas 
spreading. 

Common  in  the  North- West  Himalaya,  particularly  in  the  outer  ranges  from 
6000  to  10,000  ft.  Lahoul,  Sdiling  forest  Kunawar,  Niti  Pass  at  1 1,500  ft  Also 
in  NepaL    Known  as  far  north  as  Marri.    FL  March,  April. 

6.  8.  hastata,  Linn. ;  DC.  Prodr.  xvi.  ii.  257 ;  Reichenb.  Ic.  FL  Germ, 
tab.  570. 

A  small  shrub,  young  shoots  with  long  soft  deciduous  silky  hairs, 
branches  glabrous,  dark  brown  or  black.  Leaves  membranous,  glabrous 
when  full-grown,  or  with  long  soft  hairs  along  midrib  and  nerves  beneath, 
green  on  both  sides,  but  somewhat  paler  beneath,  elliptic,  dentate,  1-3  in. 
l°n&  f-2  in.  broad ;  stipules  large,  broad-ovate  or  semicordate.  Flowers 
with  the  leaves ;  catkins  subsessile,  supported  by  a  few  small  leaves,  scales 
small,  brown  or  black,  but  generally  entirely  concealed  by  long  white 
silky  hairs.  Male  catkins  cylindric,  compact ;  stamens  2,  free,  anthers 
yellow,  oblong,  protruding  with  the  shining  filaments  from  the  dense 
mass  of  long  silky  hairs.  Female  catkins  somewhat  lax,  2-6  in.  long ; 
capsules  glabrous,  often  J  in.  long,  on  short  pedicels,  terminating  in  a  long 
filiform  style  with  2  spreading  stigmas. 

Inner  arid  Himalaya  and  Western  Tibet,  between  9000  and  15,000  ft.  Baltal 
at  the  head  of  the  Sind  valley  in  Kashmir,  head  of  the  Butna  valley  below  the 
Bardar  Pass  in  Kishtwar,  Dras,  Lahoul,  and  the  Werang  Pass  in  Kunawar,  are 
the  outermost  points  where  this  Alpine  Willow  has  yet  been  found.  Alps  and 
mountains  of  Central  Europe,  also  in  Sweden  and  Denmark.    FL  June- Aug. 

This  species  is  nearly  allied  to  two  Alpine  European  Willows  which  are  also 
found  in  the  mountains  of  Scandinavia,  England,  and  Scotland — JS.  nigricans, 
Sm.,  and  S.  phylicifolia,  Linn. ;  Hook.  Stud.  FL  338, 339.  They  flower  before 
the  leaves,  the  scales  are  less  hairy,  the  capsule  is  pubescent,  longer  pedicellate 
and  terminating  in  a  long  filiform  bifid  style,  with  bifid  stigmas.  S.  nigricans 
has  ovate-oblong  reticulate  pubescent  and  often  rugose  leaves.  S.  phyticifolia 
has  glabrous  leaves,  shining  above,  glaucous  beneath,  generally  elliptic-lanceo- 
late.   Both  are  shrubs,  but  often  attain  the  stature  of  small  trees. 

7.  8.  Caprea,  Linn.— Tab.  LX.— Hook.  Stud.  FL  337  ;  Reichenb.  Ic. 
FL  Germ.  t.  577. — Sallow.  Saule  Marceau,  Fr. ;  Sahlweide,  Germ.  Vera. 
Bed  mualik  (scented  willow),  Pb. 

A  large  shrub  or  small  tree.    Leaves  elliptic  or  obovate,  crenate,  glab- 
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rous  above,  grey-tomentose  beneath,  more  or  less  rugose;  main  lateral 
nerves  prominent,  8-12  on  either  side  of  midrib,  with  shorter  intermediate 
ones  between;  stipules  large,  semi-reniform.  Flowers  appearing  before 
the  leaves ;  catkins  densely  silky,  subsessile,  supported  at  their  base  by  a 
few  f oliaceous  bracts.  Male  catkins  ovoid-oblong,  thick,  about  1  in.  long, 
erect,  sweet-scented,  scales  dark-coloured ;  stamens  2 ;  anthers  elliptic- 
oblong.  Female  catkins  cylindric,  2-3  in.  long,  nodding;  scales  black 
above  the  middle ;  capsules  downy  grey,  J  in.  long,  cylindric  from  an 
ovoid  base,  on  short  pedicels ;  stigmas  2,  erect,  subsessile. 

Cultivated  at  Peshawar,  Lahore,  Ludiana,  and  elsewhere  in  the  Panjab,  also 
in  Rohilkhand.  Wild  throughout  Europe  (Lapland),  in  North  Asia,  on  the 
Caucasus,  in  Asia  Minor  and  Persia,  Said  to  have  been  introduced  in  the 
Panjab  from  Kashmir  by  Hari  Chand,  soon  after  he  conguered  that  country 
for  Kanjit  Singh,  but  has  not  been  found  wild  there.  Dr  Stewart  thought  that 
it  had  been  introduced  into  India  by  the  Moguls.  The  leaves  are  shed  about 
the  end  of  December,  and  the  tree  is  leafless  until  March.  The  flowers  appear 
in  Feb.  while  the  tree  is  bare ;  thev  are  collected  and  a  scented  water  is  dis- 
tilled from  them,  which  is  mixed  with  sherbet  and  is  a  favourite  drink  of  wealthy 
Musahnans  in  North  India. 

As  grown  in  India,  it  is  a  small  tree  25-30  ft  high,  with  short  erect  trunk  3  ft 
girth.  The  Willow-gardens  at  Lahore,  several  acres  in  extent,  are  on  low  alluvial 
moist  land  near  the  Ravi,  and  consist  entirely  of  male  trees.  The  tree  is  raised 
from  cuttings  ;  they  are  irrigated  occasionally,  and  are  never  pollarded.  Bark 
dark  crey  or  yellowish-brown,  cut  into  irregular  smooth  plates  by  longitudinal, 
branching  black  furrows,  with  cracked  wrinkled  edges,  and  short  cross-cracks. 

In  Europe  the  Sallow  occurs  generally  as  a  large  shrub,  as  underwood,  and  in 
coppice- woods  ;  often  a  useless  companion  of  more  valuable  woods  in  young 
thickets,  plantations,  or  coppice -woods,  and  generally  thinned  out  whenever 
possible.  In  Kent  there  were  formerly  large  extents  of  coppice  of  this  willow, 
ior  the  production  of  hop-poles,  but  they  have  mostly  given  way  to  the  more 
profitable  Ash  and  Sweet  Chestnut  In  England  it  flowers  about  the  end  of 
March  or  the  beginning  of  April,  and  the  flowering  branches  of  the  male  tree 
are  used  instead  of  palms  in  Koman  Catholic  churches  on  Palm  Sunday.  The 
bark  of  this  and  of  several  other  Willows  contains  tannin,  and  is  used  for  the 
manufacture  of  leather  in  Scotland  and  the  north  of  Scandinavia.  In  Europe 
the  wood  is  reddish  near  the  centre  ;  it  is  somewhat  heavier  than  that  of  most 
other  European  species.  Nordlinger  gives  27-39,  and  Mathieu  mentions  a  piece 
from  Corsica  of  46  lb. 

8.  8.  Wallichiana,  And.— Tab.  LXI— DC.  Prodr.  xvL  iL  223.— Vera. 
Burir,  Pb. ;  Bhdins,  bhangli,  katguli,  N.W.P. 

A  shrub  or  small  tree,  youngest  shoots  and  under  side  of  leaves  glossy 
with  grey  silky  pubescence.  Leaves  lanceolate  or  ovate-lanceolate,  smooth, 
not  rugose,  entire,  2-3  in.  long ;  lateral  nerves  numerous,  not  very  con- 
spicuous. Flowers  appearing  before  the  leaves ;  catkins  densely  silky,  sub- 
sessile, supported  at  their  base  by  a  few  f oliaceous  bracts ;  scales  black. 
Male  catkins  erect,  cylindric,  1-1  \  in.  long ;  stamens  2,  anthers  elliptic- 
oblong.  Female  catkins  cylindric,  3-4  in.  long,  drooping,  scales  black ; 
capsules  downy,  grey,  slender,  £  in.  long,  short-pedicellate;  stigmas  2, 
erect,  subsessile.    Distinguished  from  &  Caprca  by  the  shape  and  silky 
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tomentum  of  the  smooth  leaves  and  the  long  female  catkins  with  slender 
capsules. 

Afghanistan,  Kashmir  valley,  common,  also  cultivated.  In  the  plains  near  the 
Chenab.  Mahassu  near  Simla  (7000-8000  ft.)  Eamaon  (2500-9000  ft)  Nepal 
and  Bhutan.  Fl.  March,  ApriL  Baskets  are  made  of  the  branches,  and  twigs 
are  used  as  tooth-sticks. 

9.  8.  daphnoides,  VilL— Tab.  LXIL— DC.  Prodr.  xvi.  ii.  261 ;  Hook. 
Stud.  FL  340. — Syn.  S.  pomeranica,  Willd.,  and  pruinosa,  WendL ; 
Keich.  Ic.  FL  Germ.  t.  602,  603.  Vern.  Bed,  biddi,  betsu,  belt,  bushan, 
bashed,  mudanu,  shun,  thdil,  Pb.;  Yur9  Kashmir;  Changma,  chdmma, 
malchang,  kalchang,  West  Tibet. 

A  tall  shrub,  sometimes  a  large  tree,  with  glabrous  shining  yellowish 
reddish-brown  or  nearly  black  branches,  often  covered  with  grey  or  glau- 
cous bloom,  easily  rubbed  off ;  youngest  shoots  slightly  pubescent ;  buds 
large,  ovoid-lanceolate,  downy.  Leaves  3-5  in.  long,  linear-  or  elliptic- 
lanceolate,  glabrous,  glaucous  beneath,  serrate ;  lateral  nerves  numerous, 
prominent.  Flowers  appearing  before  the  leaves ;  catkins  densely  silky, 
sessile,  scales  fringed  with  long  silky  hairs,  the  upper  half  black.  Male 
catkins  erect,  cylindric,  1-1  \  in.  long;  stamens  2,  anthers  oblong,  yellow. 
Female  catkins  cylindric,  2-4  in.  long,  nodding ;  capsules  glabrous,  sub- 
sessile,  style  long  slender,  stigmas  2,  divergent,  entire.  The  stipules  of 
the  Indian  and  North  Asiatic  form  (&  acutifolia,  Willd.)  are  lanceolate, 
of  the  European  form  they  are  semicordate.  The  leaves  in  the  inner  arid 
Himalaya  are  linear-lanceolate,  in  the  outer  ranges  they  are  broader,  ellip- 
tic-lanceolate.    There  is  a  variety  with  velvety  branches  and  leaves. 

Common  in  the  inner'arid  Himalaya,  ascending  to  15,000  ft.  Indus  valley 
near  Iskardo  (7000  ft.),  Ladak,  Lahoul,  Dras,  Shayok,  Nubra,  Piti,  Kunawar. 
Frequently  cultivated  (to  14,000  ft  in  Ladak).  Outer  ranges,  descending  to  2300 
ft.  (Stewart),  Kashmir  (Stewart),  Mahassu  ridge  near  Simla  8000  ft  (T.  Thom- 
son), Deoban  range  (D.B.),  Eamaon,  Betali  Pass  at  8700  ft.  (Strachey  &  Winter- 
bottom).  Alps  and  mountains  of  Central  Europe,  descending  into  the  plains 
along  the  Bnine  and  other  rivers ;  coasts  of  the  Baltic ;  Russia,  Siberia, 
Amur.  Introduced  to  England  in  1820,  and  run  wild  in  Yorkshire.  Planted 
largely,  within  the  last  20  years,  in  North  Germany,  to  fix  the  ground  on 
railway  embankments  and  cuttings,  and  on  dry  sandhills,  for  which  its  strong, 
long-spreading  roots  render  it  particularly  suitable.  Fl.  March,  April,  later  at 
high  elevations. 

Attains  60  ft  with  a  straight  erect  trunk,  6-7  and  at  times  9-12  ft.  girth, 
branchlets  at  times  pendulous.  In  Ladak  at  15,000  ft.  it  is  a  small  tree  15  ft. 
high  and  3  ft.  girth.  Round  gall-like  knots  are  not  uncommon  on  the  branches. 
Bark  usually  light  grey,  in  old  trees  and  at  great  elevations  often  nearly  black 
and  rough  with  furrows.  This  species  (according  to  Stewart)  is  much  grown  in 
Lahoul  between  8500  and  11,000  ft,  from  cuttings  9-12  in.  long,  generally  near 
water ;  it  thrives  best  in  light  soil,  where  it  sends  down  long  roots.  Three  trees 
are  usually  planted  together,  and  they  are  often  bound  round  with  cloth  or 
branches  to  protect  them  against  cattle.  The  twigs  are  used  for  baskets  and 
wattles  in  the  N.W.  Himalaya.  In  Ladak  the  houses  are  built  of  willow  wattle 
and  daub.  Twig  bridges  of  willow  branches  are  found  in  Piti,  Zanskar,  and 
Ladak.  The  wood  of  this  and  of  the  other  species  cultivated  in  the  arid  forest- 
less  istaer  valleys  is  used  for  building,  pails,  tubs,  and  tools.    But  the  principal 
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use  of  this  and  other  willows  in  those  tracts  is  to  furnish  cattle-fodder.  The 
trees  are  pollarded  every  3d  or  4th  year,  at  higher  elevations  every  5th  year. 
This  is  done  in  spring,  before  the  new  leaves  appear,  the  smaller  twigs  are  given 
unstripped  with  the  bark  of  the  larcer  branches,  the  wood  of  these  being  used 
as  fuel  In  Lahoul  the  leaves  of  willows,  like  the  leaves  of  most  available  trees, 
are  used  as  litter  for  cattle. 

S.  insignis,  Anders. ;  DO.  Prodr.  xvi.  ii.  262 — Vern.  Bitsu,  Pb. ;  Gir,  Kash- 
mir,— is  a  large  shrub  or  small  tree,  with  many  strong  branches,  with  tomentose 
branchlets  and  semicordate  stipules  ;  differs  from  S.  daphnoides  by  hairy  cap- 
sules and  glabrous,  large,  obtuse,  black  scales  of  the  female  catkins.  Not  com- 
mon.   Kashmir  (5000-8000  ft),  Piti  (9000-12,000  ft.) 

10.  8.  viminalis,  Linn. ;  Hook.  Stud.  FL  340 ;  Reichenb.  Ic.  FL  Germ, 
t  597. — Osier,  osier  blanc,  French ;  Korbweide,  German.     Vern.  BUeu. 

A  shrub  or  small  tree,  young  shoots  with  dense  grey  silky  pubescence. 
Leaves  linear-lanceolate,  margin  revolute,  4-5  in.  long,  pubescent  or  glab- 
rate  above,  densely  clothed  beneath  with  soft  matted  silky  tomentum ; 
stipules  lanceolate.  Flowers  before  the  leaves ;  scales  of  catkins  brown  or 
black  at  the  apex,  fringed  with  long  silky  hairs.  Male  catkins  sessile, 
erect,  cylindric,  1  in.  long ;  stamens  2,  anthers  elliptic,  yellow.  Female 
catkins  subsessile,  cylindric,  2-4  in.  long;  capsules  £  in.  long,  grey-tomen- 
tose,  subsessile,  narrowed  into  a  long  slender  style,  longer  than  the  diver- 
gent stigmas,  S.  Smithiana,  "Willd.,  supposed  to  be  a  hybrid  of  S.  vim- 
inalis and  Caprea,  has  semicordate  stipules,  the  leaves  often  broader,  and 
style  shorter  than  the  stigmas. 

Panjab,  Himalaya,  Jhelam  and  Chenab,  5000-9000  ft.  Kashmir.  Dras 
to  10,000  ft.  Baspa  valley,  Kunawar  at  9000  ft,  Lahoul.  S.  Smithiana  in 
Sikkim  5000-8000  ft.  Common  throughout  Europe,  where  it  is  the  principal 
and  most  valuable  willow  of  Osier-beds,  on  account  of  its  long  and  tenacious 
branches,  in  Siberia,  Songaria,  and  on  the  Amur.    FL  March,  April 

S.  incana,  Schrank ;  Reichenb.  Jc  t  596,  has  the  foliage  of  viminalis,  but  the 
catkins  are  (not  at  first)  pedunculate,  the  scales  and  capsules  are  glabrous.  The 
stamens  are  more  or  less  connate  at  the  base.    South  Europe,  Asia  Minor. 

11.  8.  pycnostachya,  And.;  DC.  Prodr.  xvi  ii  309.— Vern.  Ohang- 
ma,  West  Tibet 

A  shrub  or  a  small  tree,  young  shoots  silky-pubescent ;  branchlets  vio- 
let, brown  red  or  blackish,  smooth,  shining.  Leaves  glabrous  when  full- 
grown,  lanceolate,  entire  or  serrulate,  2-3  in.  long,  midrib  prominent, 
lateral  nerves  numerous,  oblique,  not  conspicuous.  Flowers  after  the 
leaves,  scales  fringed  with  long  soft  hairs.  Male  catkins  cylindric,  nod- 
ding, on  leaf-bearing  peduncles ;  scales  brown,  oblong,  obtuse ;  stamens  2, 
filaments  connate  to  the  apex  or  nearly  so.  Female  catkins  cylindric, 
compact,  nodding,  2  in.  long;  scales  black  at  the  top,  capsules  sessile, 
silky  (glabrous,  Andersson);  style  short,  thicker  at  the  top,  stigmas  2, 
broad,  bifid. 

At  high  elevations  in  the  inner  arid  Himalaya,  not  common.      Zanakar 
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(12,000-14,000  ft.)  Ladak,  ascending  to  15,000  ft.,  often  found  dying  at  the 
higher  elevations.  Cultivated  at  13,000  ft.  in  Ladak.  FL  May,  June.  The 
leaves  turn  red  in  Sept,  before  falling.  Generally  a  shrub  6-7  ft.  high,  growing 
in  clumps  in  dry  stream-beds,  at  times  a  small  tree  16  ft  high,  with  a  trunk 
2  ft.  girth,  and  divaricate  branches.  Bed  and  brown  galls  occur  on  petioles 
and  midrib. 

S.  oxycarpa,  And. ;  DC.  Prodr.  310,  is  a  monadelphous  willow  closely  allied 
to  the  preceding  sp.,  and  only  differing  by  the  fl.  appearing  with  or  a  little  before 
the  leaves  ;  larger,  more  pubescent,  serrate  leaves ;  black  scales  of  male  and 
brown  of  female  catkins,  catkins  longer  and  less  compact,  the  female  attaining 
4  in.  Kashmir  and  Kishtwar  6000-11,000  ft.  FL  June.  S.  Ledebouriana, 
Trautvetter  ;  DC.  Prodr.  308,  of  the  Baikal  and  Altai  mountains,  in  Songaria ; 
Elbrus  in  North  Persia,  is  similar  to  S.  pycnostachya.  S.  purpurea,  Linn. 
Hook.  Stud.  EL  342— Syn.  8.  Helix,  Linn.  Beichenb.  Ic.  FL  Germ.,  tab.  582- 
585,  is  a  glabrous  shrub,  with  lanceolate  serrate,  often  opposite  leaves,  fl.  before 
the  leaves,  Bcales  dark  coloured  silky,  stamens  monadelphous,  anthers  red  be- 
fore bursting,  afterwards  black,  capsules  short,  ovoid,  obtuse,  sessile,  stigmas 
subsessile,  ovate.  Common  in  Osier-beds  of  England,  France,  and  Germany. 
Europe,  North  Asia,  Persia,  and  Asia  Minor.  Mixed  with  this  sp.  and  S.  vim- 
inalu  is  often  found  an  intermediate  form,  believed  to  be  a  hybrid  between  the 
two :  S.  rubra,  Hudson ;  Beichenb.  Ic  FL  Germ.  t.  586,  with  leaves  soft- 
pubescent  beneath,  margin  revolute,  stigmas  linear  on  a  shorter  or  longer  filiform 
style. 

12.  S.  angustifolia,  Willd. ;  DC.  Prodr.  xvi.  ii  315. 

A  low  shrub,  with  long  virgate,  glabrous  branches ;  young  shoots  silky- 
pubescent.  Leaves  narrow-linear,  £  in.  broad,  subsessile,  1-2  in.  long, 
midrib  prominent.  Flowers  after  the  leaves  in  subsessile  cylindric  catkins, 
with  a  few  leaves  at  their  base ;  scales  yellow,  oblong,  obtuse,  glabrous. 
Stamens  2,  filaments  connate,  bearing  two  2-celled  anthers.  Capsules 
sessile,  grey  with  silky  adpressed  hairs,  narrowed  into  a  short  style  bear- 
ing two  2-cleft  stigmas. 

Inner  arid  Himalaya,  7000-12,000  ft  Iskardo,  Shayok  and  Nubra  valley 
(also  cultivated),  Zanskar,  Afghanistan.  North  Persia,  Songaria,  Caucasus,  Ural. 
FL  May. 

Several  species  of  Willow  form  small  procumbent  shrubs  on  the  higher  ranges 
of  the  N.W.  Himalaya  ;  the  more  common  are :  1°.  S.  flabdlarU,  Anders. ; 
Beise  Prinz.  Waldemar,  t  90,  with  obovate  acute  crenate  leaves,  blade  |-1  in., 
petiole  £  in.  long,  scales  oblong,  as  long  as  capsules  ;  Drfis,  Lahoul,  Kunawar, 
11,000  to  15.000  ft  2°.  8.  LincUeyana,  Walt;  DC.  Prodr.  296,  with  small  lan- 
ceolate or  elliptic-lanceolate  leaves,  scales  ovate,  shorter  than  capsules.  Kaniaon 
(11,000-14,000  ft.),  Nepal,  Sikkim  (at  16,000  fU  Both  are  wholly  glabrous,  the 
cations  appear  after  the  leaves  on  leafy  peduncles,  the  male  fl.  are  diandrous,  the 
capsules  glabrous,  and  the  styles  short.  They  are  nearly  allied  to  8.  retusa,  L. ; 
Beichenb.  Ic  Fl.  Germ.  tab.  558,  which  inhabits  the  Pyrenees  and  the  Alps  of 
Switzerland  and  Austria,  and  they  are  somewhat  similar  to  S.  Myrsinites,  Linn. 
Hook.  Stud.  FL  341  ;  Beichenb.  t  559,  which,  however,  has  longer  cylindric 
catkins,  hairy  capsules  and  reticulate  leaves. 
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2.  POPULUS,  Tournef. 

""  Leaves  broad,  rarely  lanceolate  or  linear ;  petioles  generally  exceeding 
one-fourth  the  length  of  leaf,  the  leaves  of  shoots  and  suckers  often  differ- 
ently shaped.  Scales  of  catkins  caducous,  obovate  or  rotundate,  crenate 
lobed  or  cut  Disc  flat  or  cup-shaped,  often  oblique,  membranous  or  thick 
and  slightly  fleshy.  Stamens  4-30,  inserted  on  the  disc,  filaments  gener- 
ally less  than  twice  the  length  of  anthers.  Stigmas  2-4,  often  lobed.  Cap- 
sule 2-  3-  or  4-valved,  with  the  valves  spreading,  each  valve  bearing  a 
placenta  along  its  median  line. 

Capsule  2-vslved. 

Buds  viscid  ;  leaves  and  catkins  glabrous   .        .  \.  P.  nigra. 

Buds  hairy  ;  leaves  white-tomentose  beneath,  catkins  hairy        2.  P.  alba. 
Capsule  generally  3-  or  4-valved,  rarely  2-valved. 

Capsule  pedicellate ;  leaves  of  different  shapes,  some  linear, 

others  broad-ovate,  cut  and  lobed        .        .        .  8.  P.  euphratica. 

Capsule  pedicellate ;  leaves  cordate,  ciliate  .        .        4.  P.  ciliata. 

Capsule  subsessile,  rugose  ;  leaves  ovate,  not  ciliate    .        .        5.  P.  baUamtfera. 

1.  P.  nigra,  Linn. ;  Hook.  Stud.  FL  335 ;  Reichenb.  Ic.  FL  Germ,  t 
619.  Black  Poplar. — Vern.  Sufeda,  Pb.  plains  ;  Frost,  Kashmir ;  Prost, 
farsh>  makkaly  Chenab;  Kramali,  biuns,  do,  Sutlej;  Yarpa,  yulatt,  kabul, 
Ladak.     (Sqfedar  is  the  Persian  for  Poplar.) 

A  large  glabrous  tree  with  spreading,  or  (in  N.W.  India  always)  erect 
branches,  forming  a  narrow  cylindric  crown  (P.  pyramidalis,  Rozier — 
Syn.  P.  fastigiata,  Desf,  the  Lombardy  Poplar).  Buds  viscid.  Leaves 
glabrous,  subcoriaceous,  broad-ovate  rhomboid  or  almost  triangular,  nearly 
as  broad  as  long,  crenate  and  acuminate  ;  blade  2-4,  petiole  1-2 \  in.  long; 
3  basal  nerves,  midrib  penniveined.  Male  catkins  compact,  red,  glabrous, 
stamens  15-30.  Female  catkins  glabrous,  lax,  drooping,  disc  shallow,  in- 
distinctly dentate,  pedicel  shorter  than  cup ;  stigmas  2,  subsessile,  broad, 
obcordate.  Fruiting  catkins  4-6  in.  long;  capsules  2-valved  (always!) 
pedicels  shorter  than  capsule. 

Planted  in  the  N.W.  Himalaya,  particularly  in  Kashmir,  and  in  the  basins 
of  the  Jhelam,  Chenab,  and  Sutlej  rivers  (Kunawar  to  Spui  and  Dabling),  be- 
tween 3000  and  11,500  ft,  in  Ladak  as  high  as  12,500  ft  Occasionally  planted 
in  the  plains,  at  Lahore,  Peshawar,  Hushiarpur,  and  elsewhere.  Nearly  always 
the  capressiform  or  pyramidal  variety.  The  tree  is  common  in  Afghanistan 
(wild,  according  to  Griffith,  at  Shekkabad,  near  Kabul,  at  7500  ft.)  The 
spreading  variety  is  wild  in  Europe  (naturalised,  not  indigenous  in  England), 
and  throughout  North  and  West  Asia.  C.  Koch  (Dendrologie,  ii.  489)  states  that 
in  Hungary,  South  Russia,  and  Asia  Minor,  the  tree  has  more  erect  branches, 
forming  an  elongated  crown,  similar  to  that  of  the  Lombardy  Poplar.  The  latter 
has  long  been  cultivated  in  Italy  ;  it  is  not,  however,  mentioned  by  classical 
writers,  and  must  have  been  brought  from  Asia  by  the  Arabs,  or  at  a  later  period. 
From  Italy  it  was  introduced  into  France  in  1749  fMathieu),  and  into  England 
in  1758  (Loudon).  Like  the  Weeping  Willow,  it  nas  maintained  its  peculiar 
characters  unaltered,  having  always  been  propagated  from  cuttings.  Most  of 
the  Lombardy  Poplars  in  Europe  are  male  ;  the  female  tree  of  it  is  known,  but 
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scarce.  In  India  the  tree  does  not  often  flower,  but  specimens  in  young  fruit 
(collected  in  Kashmir  by  T.  Thomson)  are  in  Herb.  Kew.  The  tree  is  leafless 
in  winter,  and  the  leaves  turn  yellow  before  being  shed.  The  pyramidal  Poplar 
in  N.  W.  India  has  the  same  shape,  and  attains  the  same  size  (90  ft.  high,  6-8,  some- 
times 10-12  ft.  girth)  as  the  Lombardy  Poplar  in  Europe  ;  it  is  generally  planted 
as  an  avenue-tree — a  very  fine  specimen  of  a  poplar  avenue  is  the  one  near  Siri- 
nagar  in  Kashmir,  about  a  mile  long,  perfectly  straight,  lining  a  road  which 
runs  east  and  west  across  the  fine  grassy  plain  towards  the  Takhti  Suliman.  Dr 
Stewart  estimated  the  number  of  trees  at  1700 ;  they  are  90-105  ft.  high  and  6-7 
ft.  girth,  many  of  the  trees  with  dry  branches  at  the  top.  In  Ladak  the  trees 
do  not  exceed  60-60  ft. 

The  Lombardy  Poplar,  when  old,  has  a  farrowed  and  often  twisted  trunk ; 
the  bark  is  grey,  rough  with  numerous  vertical  cracks  and  fissures.  The  wood 
is  whitish  brown,  near  centre  very  soft  and  light,  even-grained  ;  its  structure  is 
similar  to  that  of  P.  alba.  The  weight  of  the  Lombardy  Poplar  wood  is  between 
24.9  and  27.4  lb.,  that  of  the  round-headed  black  Poplar  24.3  to  32.4  lb.  per 
cub.  ft  (Nordlinger).  In  Afghanistan  it  is,  like  the  white  Poplar,  used  for  grape- 
boxes.  In  Europe  the  wood  of  the  black  Poplar  is  used  for  planking,  packing- 
cases,  wooden  shoes,  and  (in  Italy)  for  window-blinds.  Paper  is  also  made  of 
it.  The  wood  of  the  Lombardy  Poplar,  which  is  often  knotty,  is  (in  France) 
sometimes  used  for  veneering.  The  black  Poplar  pollards  welL  Both  kinds 
are  rapid  growers  ;  the  black  Poplar  attains  80  ft.  and  a  diam.  of  2  ft  in  50 
years  ;  they  are  always  propagated  from  cuttings ;  the  black  Poplar  is  useful  to 
fix  the  soil  on  slopes  too  dry  lor  the  Willow.  In  India  the  tree  is  often  lopped 
for  cattle-fodder. 

2.  P.  alba,  Linn. ;  Hook.  Stud.  FL  335 ;  Eeichenb.  Ic.  FL  Germ.  t.  614. 
— White  Poplar,  Abele.  SUber  pappd,  German ;  Peuplier  blanc,  French. 
Vera.  Sperdar,  spdda,  Afg.  ,•  Chitta  (white)  bagnu,  safedar,  jangli  frost, 
fras,  prist,  rtkkan,  sannun,  chanun,  nidi,  Pb. 

A  large  tree,  the  current  year's  branchlets,  buds,  petioles,  and  under 
side  of  leaves  with  dense  white,  soft,  cottony  tomentum.  Leaves  ovate, 
with  obtuse  sinuate  lobes,  those  of  luxuriant  shoots  deeply  3-5-lobed, 
blade  2-4,  petiole  1-2  in.  long,  basal  nerves  5,  the  midrib  penniveined. 
Catkins  hairy  ;  male  flowers  4-10-androus.  Female  catkins  :  disc  shallow, 
entire,  stigmas  apparently  4,  really  2,  each  of  2  linear  lobes.  Pedicels 
longer  than  disc  and  shorter  than  ovary.  Capsule  short-pedicellate,  2- 
valved. 

Wild  and  cultivated  in  the  N.W.  Himalaya  between  4000  and  10,000  ft.,  on 
the  JhelaimChenab,  and  (planted  only)  in  Kunawar  above  Mini  and  Poari,  on  the 
Shayok  in  Chorbat  as  high  up  as  Turtuk  (£200  ft)  Planted  in  the  Peshawar  val- 
ley, the  trans-Indus  territory,  in  the  Paniab  plains  (not  common),  and  in  Sindh. 
Wild  and  planted  in  Afghanistan,  Beluchistan,  North  Persia,  Caucasus,  Siberia, 
Songaria,  Europe,  North  Africa.  Flowers  in  early  spring,  before  the  leaves  ;  these 
come  out  in  March  (in  the  plains).  In  India  a  moderate-sized  tree,  30-40  ft.  high, 
girth  6,  rarely  8  ft  In  Europe  often  attains  100  ft;  with  a  tall  straight  stem  50- 
60  ft.  long,  and  a  diam.  of  6-10  ft.  Bark  £-$  in.  thick,  light-  or  yellowish-grey, 
smooth  when  young,  getting  darker  and  rough  when  old.  Wood  white,  with  a 
reddish  tinge,  brown  near  the  centre,  soft  and  light,  but  even-grained.  Not  much 
valued  in  India.  In  Afghanistan  the  shallow  round  boxes  in  which  grapes  are 
packed  for  export  to  India  are  made  of  the  wood  of  this  species  and  of  P.  nigra. 
The  wood  has  numerous  very  fine  medullary  rays,  and  numerous  small  pores 
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uniform  in  size  and  uniformly  distributed,  annual  rings  fairly  distinct.  Weight 
25-35  lb.  (Nordlinger).  In  Europe  the  wood  is  much  in  request  for  packing-cases, 
the  bottom  planks  of  carts  and  waggons,  for  turning,  and  toys.  In  India  it  is 
generally  raised  from  cuttings,  often  of  large  size.  The  growth  is  rapid  ;  the 
tree  (in  Europe)  attains  a  diameter  of  2-3  ft.  in  50  years  (according  to  Mathieu, 
a  diam.  of  2  metres  in  40  years).  Like  most  Poplars,  it  sends  up  abundant  root- 
suckers.  The  Indian  tree  does  not  often  flower,  specimens  in  fruit,  collected  in 
W.  Tibet  by  T.  Thomson,  are  in  Herb.  Kew.  Dr  Stewart  states  that  he  never 
saw  a  tree  in  flower  or  fruit. 

P.  cantscensy  Sm.,  the  Grey  Poplar  of  Europe,  leaves  hoary,  and  afterwards 
glabrous  beneath,  is  by  Hooker  classed  as  a  sub-species  under  P.  alba.  The 
wood  takes  a  good  polish. 

P.  tremvla,  Linn.  ;  Hook.  Stud.  EL  335  ;  Reichenb.  Ic.  FL  Germ,  t  618— 
the  Aspen — Tremble,  French;  Atpe,  Zitter  pappel,  German;  belongs  to  the  same 
group  as  jP.  alba,  with  2-valved  capsule  and  pubescent  buds.  The  leaves  are 
pubescent  when  young,  almost  orbicular,  on  long  slender  pedicels,  dentate  with 
large  obtuse  teeth,  the  leaves  of  shoots  and  suckers  are  different,  larger  and 
short-petiolate,  Europe,  North  and  West  Asia,  Africa.  A  moderate-sized,  some- 
times a  large  tree,  spreads  widely  by  means  of  root-suckers,  and  is  often  very 
inconvenient  in  coppice-woods  and  thickets  of  hardwood  trees.  The  wood  is 
white,  and  of  late  nas  been  much  sought  after  for  the  manufacture  of  paper. 
Burckhardt,  in  his  excellent  work,  "  Saen  u.  Pflanzen,"  451,  states  that  in  the 
north-eastern  Harz  forests  the  price  of  this  wood  has  increased  sevenfold 
within  a  short  time  on  that  account 

3.  P.  euphratica,  Olivier.— Tab.  LXIII.— DC.  Prodr.  xvi.  ii  326.— 
Syn.  P.  diversifolia,  Schrenk.  Vem.  Bdhan,  hhany  jangli  benti,  safedar, 
Pb. ;  Bahn,  Sindh ;  Patki,  Brahui ;  Hodung,  Ladak. 

A  large  glabrous  tree,  extremities  sometimes  hoary ;  buds  slightly  pu- 
bescent, not  viscid.  Leaves  coriaceous,  most  variable  in  shape,  those  of 
seedlings,  young  trees  and  luxuriant  shoots,  pollard-  and  coppice-shoots, 
linear,  short-petiolate,  3-6  in.  long,  those  of  older  trees  and  on  branches 
with  short  internodes,  generally  broad-ovate  rhomboid  or  cordate,  blade 
2-3  in.  long  and  equally  broad,  often  broader  than  long ;  petiole  1-2  in. 
long.  The  broader  leaves  have  generally  the  upper  half  dentate,  cut  or 
lobed,  they  have  also  3-5  basal  nerves,  and  the  midrib  penniveined ;  the 
narrow  leaves  are  entire,  without  prominent  lateral  nerves.  All  kinds  of 
intermediate  forms  are  frequently  seen  on  the  same  tree,  and  on  the  same 
branch  the  lower  leaves  are  often  broad,  and  the  upper  narrow,  lanceolate, 
fin  Tibet  the  leaves  vary  much  less  than  in  the  plains  of  the  Panjab.) 
Catkins  lax,  nodding.  Male  fl. :  scales  oblanceolate ;  disc  on  long  slender 
pedicels,  flat,  8-cleft;  stamens  8-12,  anthers  oblong,  quadrangular,  longer 
than  filaments.  Female  fl.  pedicellate,  disc  membranous,  caducous, 
tubular  with  8-12  linear  segments;  stigmas  3,  more  or  less  irregularly 
crescent-shaped,  narrowed  into  short  styles.  Capsule  lanceolate,  open- 
ing into  3,  rarely  2  valves,  £-£  in.  long ;  pedicel  slender,  shorter  than 
capsule. 

Common  in  the  forest  belt  of  Sindh  along  the  Indns,  particularly  in  upper 
and  middle  Sindh,  where  its  seedlings  spring  up  in  abundance,  some  time  after 
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the  annual  floods  have  receded,  on  the  fresh  alluvial  deposits  (Eatchas)  which 
are  formed  every  year  by  the  action  of  that  river.  There  the  Poplar  forms 
standard  trees  over  the  underwood  of  Tamarisk  (p.  22).  Not  uncommon  in 
the  valleys  of  the  Suliman  range  to  3000  ft  on  small  feeders  of  the  Indus, 
and  also  found  in  nooks  and  corners  alone  the  main  river  between  Dehra 
Ismail  Khan  and  Attok.  Higher  up  the  Indus  and  its  feeders,  it  is  known  in 
Ladak,  it  is  common  in  Nubra  along  the  Shayok  river,  growing  in  pure  sand 
(Thomson,  West.  Him.  191).  Dr  Stewart  mentions  a  tract  along  the  (Nubra  ?) 
river  at  10,500  ft.  almost  a  mile  long,  covered  by  it,  a  plot  of  over  a  score  of 
.trees  at  12,000  ft,  and  an  occasional  tree  at  13,500  ft  The  tree  is  also  wild  in 
the  Southern  Panjab  (female  more  common  than  male  trees),  forming  thickets 
along  the  lower  course  of  the  Sutlej  river,  about  Multan  and  between  the  Sutlej 
and  Indus.  It  has  not  been  found,  however,  wild  on  any  of  the  other  Panjab 
rivers  in  the  Himalaya  or  along  their  upper  course  in  the  plains.  It  has  been 
reported  from  Lahoul ;  but  Dr  Stewart,  who  botanised  over  ooth  branches  of  the 
Chenab  in  that  district,  the  Chandra  and  Bagha,  to  the  upper  limit  of  trees, 
never  found  it,  nor  was  it  reported  by  the  Rev.  H.  Jseschke.  It  is  commonly 
planted  in  gardens  and  on  roadsides  in  the  plains  of  the  Panjab,  and  thrives  well 
The  tree  is  indigenous  in  Afghanistan  (abundant  near  Kandahar),  in  Songaria, 
on  the  Sir  Dana  in  Turkestan  (Fedtschenko),  in  Kurdistan,  on  the  Euphrates 
and  Tigris,  between  Shiraz  and  Aboushir  in  Persia,  in  Central  Arabia,  along  the 
river  Jordan  in  Palestine,  and  along  ravines  in  the  hills  of  Oran  in  Algeria 
(Bourgeau).  On  the  banks  of  rivers,  which  form  its  principal  habitat,  the  tree 
is  often  gregarious.  It  is  nearly  leafless  from  Jan.  to  March,  and  flowers  in  Feb., 
the  seeds  ripening  between  April  and  June.  While  in  flower  it  is  either  leafless 
or  with  a  few  old  leaves  left 

In  the  Sindh  forests  the  tree  attains  40-50  ft,  and  a  girth  of  5-8  ft ;  the 
trunk  is  regularly  shaped,  but  not  very  straight.  In  Ladak  it  is  20  ft.  high, 
with  a  girth  of  3-4  ft.  Bark  J  in.  thick,  marked  with  irregular  vertical  furrows  ; 
inner  bark  fibrous.  Where  the  tree  is  subject  to  inundation,  the  lower  part 
of  the  trunk  often  gets  covered  with  short  horn-like  roots,  similar  to  what  is 
seen  on  Willows,  and  from  the  wood  of  the  trunk  short  hard  spine-like  pro- 
cesses are  often  found  projecting  into  the  inner  part  of  the  bark,  as  in  Utmus 
(p.  434).  The  wood  is  harder  and  more  compact  than  that  of  the  preceding 
species ;  the  outer  wood  is  whitish,  the  inner  reddish  with  dark-brown  veins, 
nearly  black  in  old  trees.  The  medullary  rays  are  fine,  numerous,  the  pores 
are  much  larger  than  in  nigra  and  alba,  they  are  uniformly  distributed,  solitary 
or  in  groups  of  8-5.  In  the  South  Panjab  the  wood  is  only  used  for  the  lining 
of  walls,  but  in  Sindh  it  is  employed  largely  for  beams,  rafters,  panelling,  and 
turnery.  Most  of  the  lacquered  Sindh  boxes  are  made  of  this  wood.  On  the 
Euphrates  and  Tigris  it  is  also  used  for  planking  and  boat-building.  It  is  em- 
ployed as  fuel  for  domestic  use  in  Sindh  and  the  South  Panjab.  The  heating 
powers  are  not  great,  and  it  is  therefore  not  much  used  for  the  river  steamers ; 
but  in  Ladak,  where  fuel  is  very  scarce,  it  is  much  prized.  The  leaves  fur- 
nish fodder  for  goats  and  cattle,  and  the  tree  is  lopped  occasionally  for  that  pur- 
pose both  in  the  plains  and  in  Tibet.  Gun-match  is  made  of  the  inner  bark  in 
Sindh,  and  the  bark  is  given  as  a  vermifuge.  The  tree  grows  rapidly  (3-4  rings 
per  in.  of  radius),  the  annual  rings  are  often  unequal  in  width ;  it  throws  out 
numerous  root-suckers,  and  becomes  troublesome  in  gardens.  It  coppices  vig- 
orously ;  in  Sindh  coppice-shoots  are  often  used  for  ratters,  and  it  bears  pollard- 
ing for  a  long  time. 

4.  P.  ciliata,  WalL  ;  Royle  111.  t  84a.  Vern.  Sufeda,  bagnu,  phatja, 
phlamiy  foils,  phahh,  ban  phrastu,  dud  phras,  asdn,  sudlt,  rikkan,  saki, 
pabe,  chanun,  krammdl,  Pb. 
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A  large  tree,  with  kmceolate,  viscid,  resinous  buds,  the  yellow  resinous 
gum  sometimes  seofeted  in  masses ;  young  shoots  slightly  pubescent. 
Leaves  pale  and  pubescent  along  nerves  beneath,  cordate,  acuminate, 
dentate,  with  obtuse,  glandular,  ciliate  teeth,  otherwise  glabrous,  blade 
3-7,  petiole  2-5  in.  long ;  basal  nerves  3,  the  midrib  prominent,  penni- 
veined.  Female  catkins  drooping,  compact  while  in  flower,  lax  in  fruit 
Disc  large,  enclosing  more  than  half  the  ovary,  dentate  with  rounded 
obtuse  teeth,  pedicel  shorter  than  disc,  but  lengthening  out  in  fruit. 
Stigmas  3-4,  large,  obcordate,  subsessile.  Fruiting  catkins  6-9  in.  long, 
pendulous ;  capsule  ovoid,  J- J  in.  long,  3-4-valved,  each  valve  bearing  a 
placenta  on  a  black  median  line ;  hairs  of  seeds  as  long  as  capsule ;  pedi- 
cels as  long  as  capsule. 

Himalaya,  at  4000-10,000  ft.  from  the  Indus  tp  Bhutan  in  mixed  forests,  most 
common  north-west  of  the  Jumna,  In  Kunawari  Rarang  is  its  upper  limit ;  it 
is  not  uncommon  near  Chini  and  Pangi,  but  there  is  no  proof  of  its  having 
been  found  in  the  inner  arid  tract  either  on  the  Sutlej  or  on  the  Indus.  It  has 
not  been  found  trans-Indus,  but  Dr  J3tewart  thought  that  it  would  probably  be 
found  higher  up  on  the  Suliman  range  than  where  he  had  been,  and  m  his  MSS. 
he  entered  Sh&wa  as  the  Pushtu  name  of  the  tree.  The  leaves  are  shed  in 
October,  and  turn  light  yeUo-W  lief  ore  felling  ;  the  new  leaves  come  out  early  in 
spring,  with  or  soon  after"  the'  flowerk.'  Attains  60-70  ft.,  with  a  tall,  erect 
straight  trunk,  6-8,  occasionally  10  ft.  girth,  often  ridged  and  almost  buttressed. 
Bark  fjrey,  smooth  with  vertical  wrinkles.  Galls,  brittle,  brown,  subglobose, 
1  in.  diam.,  are  often  found  on  young  branches.  The  leaves  somewhat  resemble 
those  of  Ficus  rdigiosa,  and  the  tree  is  sometimes  called  pahari  pip^L,  with 
the  least  breath  of  wind  they  make  a  continuous  fluttering  noise.  The  wood 
is  soft,  white ;  water-troughs  are  made  of  it  The  leaves  are  valued  as  fodder 
for  goats. 

5;  P.  balsamifera,  Lmn.-^rSyta;  J>  mtqveolen'8,  Fisch.,  and  laurifolia, 
Ledebour  FL  Koss.  iii.  629.  Vern.  Phahh,  makkal,  pakhshu,  pakh  but, 
kramal,  Pb.     Ber/a,  changnia,  yarpa,  magkal,  tndhal,  West  Tibet. 

A  large  tree,  with  long,  angled,  flexuose,  graceful  branchlets  and  viscid 
resinous  buds,  youngest  shoots  slightly  pubescent.  Leaves  often  crowded 
at  the  ends  of  short  lateral  branchlets,  subcoriaceous,  glabrous,  pale,  often' 
tawny  beneath,  ovate,  acuminate,  dentate,  blade  2-5,  petiole  1-3  in.  long. 
Male  catkins  cylindric,  drooping,  rachis  angular,  slightly  winged ;  disc 
pedicellate ;  stamens  20-30,  filaments^lender,  longer  than  anthers.  Female 
catkins  lax,  drooping,  5-6  In,  long oirnen  in  fruit;  rachis  generally  hairy. 
Disc  cup -shaped,  or  turbinate,  -sinuate -dentate.  Ovary  rugose,  often 
hairy ;  stigmas  2-3,  broad,  2-lohed.  JfJapsule  subsessile,  girt  at  base  by  the 
glabrous  yellow  disc,  2-4-valved,  each  valve  bearing  a  placenta  on  the 
inside  along  its  median  line. 

Commonly  planted  in  the  inner  arid  N.W.  Himalaya.  Lahoul  (9000-10,800 
fU,  Kunawar  (8000-9000  ft.),  Piti  (10,000-13,000  ft),  Zanskar,  Ladak(to  14>00O 
ft.)  Wild  on  the  Shayok  in  West  Tibet}  and  throughout  North  Asia  and 
North  America  (Tacahamac  tree).  Also  m  Afghanistan  (Hyderkhet  on  the 
Schneesh  river,  Stewart).  Hardy  in  England.  Fl.  April  -  May ;  the  fruit 
ripens  in  Aug.  and  Sept    Attains  (in  Tibet  at  moderate  elevations)  60-70 
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ft.  and  a  girth  of  6,  sometimes  9  ft  Trunk  not  very  tall,  often  gnarled  when 
old,  crown  broad  rounded,  or  more  frequently  long,  oval,  sometimes  approx- 
imating to  the  cypress  shape.  Bark  thick,  furrowed  and  rough,  dark  grey. 
Galls  are  common  on  leaves  and  branches.  Leaves  and  branchlets  are  full  of 
balsamic  juice,  which  stains  paper ;  balsam  also  exudes  on  a  fresh  cut  between 
bark  and  wood.  The  trees  are  often  lopped  for  cattle-fodder.  A  tincture  pre- 
pared from  the  buds  has  been  used  medicinally  in  North  America. 

Order  LXXIL  CUPTJLIFEILffi. 

Trees,  rarely  shrubs,  with  scaly  buds  and  alternate  simple  leaves  with 
deciduous  stipules.  Flowers  monoicous.  Male  flowers  in  bracteate  spikes, 
catkins  or  heads,  rarely  solitary.  Perianth  none,  or  consisting  of  5  or  more 
lobes  or  leaves.  Stamens  5,  or  more,  rarely  fewer ;  anthers  2  -  celled. 
Female  fl. :  1  or  several  enclosed  in  an  involucre  of  free  or  more  or  less 
connate  bracts.  Perianth  actuate  to  ovary,  limb  minute,  indistinct,  or 
more  or  less  regularly  toothed.  Ovary  inferior,  generally  2-3-,  in  a  few 
cases  more  -celled  ;  styles  as  many  as  cells.  Fruit  indehiscent,  generally 
1 -seeded,  more  or  less  enclosed  in  the  enlarged  foliaceous  or  hardened  in- 
volucre. Seed  large,  solitary,  rarely  2  or  3  ;  testa  thin ;  albumen  none ; 
cotyledons  thick,  fleshy,  farinaceous  or  oily ;  radicle  short,  superior. 

Male  flowers  in  heads  or  in  lax  interrupted  catkins  or  spikes  ; 

perianth  of  4-10  lobes  or  leaves  ;  anthers  2-celled,  cells 

connate  ;  ovary  3-7-celled,  2  collateral  ovules  in  each  cell 

(Order  (fapuliferm  of  most  authors.) 

Fruit  a  gland  (acorn),  solitary,  1 -seeded,  the  lower  part  (rarely 

the  entire  acorn)  included  in  a  cap  of  imbricate  scales 

or  concentric  belts 1.  Quercus. 

Fruit  of  1-3  generally  1 -seeded  nuts,  enclosed  in  a  thick  cori- 
aceous prickly  involucre,  opening  irregularly         .        .         2.  Casta  no psis. 
Male  flowers  in  dense  cylindrical  drooping  catkins ;  perianth 
none ;  stamens  inserted  on  the  base  or  inside  of  a  broad 
scale ;  an  there  1 -celled,  or  2-celled  with  distinct  cells;  ovary 
2-celled,  one  ovule  in  each  cell.     (Order  Corylacece  of  most 
authors.) 
Fruit  small,  1 -seeded,  in  the  axil  of  large  foliaceous  bracts  in 

drooping  spikes 3.  Carpinus. 

Fruit  a  large  1 -seeded  nut,  enclosed  in  a  large  cut  and 

lobed,  sometimes  spinescent,  sheathing  involucre .        .         4.  Cobylus. 

1.  QUERCUS,  Linn. 

Deciduous  or  evergreen  trees,  with  entire  or  serrate,  coriaceous  or  sub- 
coriaceous  leaves.  Male  flowers  in  drooping  catkins  or  erect  spikes.  Peri- 
anth 3-8-lobed,  stamens  as  many  as  lobes,  or  more  numerous ;  anthers  hairy 
or  glabrous,  cells  connate.  (A  rudimentary  ovary  in  subg.  Pasania.)  Fe- 
male flowers  in  clusters  or  spikes,  rarely  solitary,  each  flower  enclosed  in 
an  involucre  of  numerous  bracts,  which  in  fruit  form  a  cup,  and  are  either 
imbricate  or  connate  into  concentric  belts.  Limb  of  perianth  minutely 
toothed.  Ovary  3-celled,  with  2  ovules  in  each  cell ;  styles  3,  stigmatose 
along  the  inner  surface  or  at  the  apex  only,  often  red.  Fruit  a  gland 
(acorn),  with  a  coriaceous  pericarp,  1 -seeded,  the  rudiments  of  the  abortive 
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ovules  at  the  base  or  the  top  of  the  seed.  The  cotyledons  are  thick  fleshy, 
as  a  rule  farinaceous,  in  a  few  cases  oily  (candles  are  made  of  the  acorns 
of  an  oak  in  New  Grenada). 

Of  this  large  genus  $81  sp.  are  described  in  De  Candolle's  Prodromus.  A.  S. 
(Ersted,  in  his  introduction  to  "  Liebmann,  Chenes  de  l'Amenque  tropicale,"  1868, 
proposes  to  divide  it  into  4  genera,  with  the  following  diagnostic  characters,  three 
of  which  contain  species  described  below : — 

Styles  stigmatose  along  the  inner  surface ;  male 
flowers  in  drooping  catkins  ;  leaves  generally 
serrate  or  lobed. 

Scales  of  cap  imbricate 1.  Quercus  (1-15). 

Scales  of  cup  in  concentric  belts       .        .        .2.  Cyolobalanopsis  (16,17). 
Styles  stigmatose  at  the  apex  only ;  male  flowers 
in  erect  spikes  ;  leaves  entire. 

Scales  of  cup  imbricate 3.  Pasania  (18). 

Scales  of  cap  in  concentric  belts       .        .        .4.  Cyclobala*  us. 

Under  this  arrangement  the  species  of  Quercus  are  American,  European,  and 
West  Asiatic,  whereas  the  species  of  the  other  genera  are  confined  to  Eastern 
Asia  and  the  Indian  Archipelago,  with  one  exception,  Pasania  densiflora,  (Erst, 
of  California.  The  following  clavis  includes  (in  brackets)  the  more  important 
European  and  West  Asiatic  Oaks. 

Leaves  serrate  dentate  lobed  or  pinnatifid  ;  male  fl.  in  pen- 
dulous catkins,  without  rudimentary  ovary. 
Cup  with  imbricate  scales,  adpressed  or  spreading  {Quercus, 
(Ersted). 
Scales  closely  adpressed  in  the  ripe  fruit,  more  or  less 
connate  at  base. 
,  Leaves  persistent  until  winter,  generally  beyond  the 

appearance  of  the  new  leaves;    styles  linear  or 
linear-clavate. 
Full-grown  leaves  tomentose  or  pubescent  beneath. 
Acorn  globose,  supported  at  the  base  by  a  flat  or 
slightly  concave  cup ;  main  lateral  nerves  8- 

12  pair,  bifurcating 1.  Q.  aemecarpifolia. 

Acorn  cylindrico-conical,  the  lower  half  or  third 
part  enclosed  in  a  hemispherical  cup. 
Main  lateral  nerves  6-12  pair,  not  prominent    .    2.  Q.  Ilex. 
Main  lateral  nerves  10-20  pair,  prominent. 
Leaves  4-8  in.  long,  rusty  or  tawny-tomentose 

beneath ;  main  lateral  nerves  10-16  pair    3.  Q.  lanuginosa. 
Leaves  3-6  in.  long,  grey-tomentose  beneath ; 

main  lateral  nerves  14-20  pair        .        .    4.  Q.  incana. 
Full-grown  leaves  glabrous  on  both  sides         .        .    5.  Q.  dilatata. 
Leaves  deciduous  in  autumn;    styles  short,  thick, 
clavate,  and  often  lobed. 
Leaves  dentate,  deeply  lobed  or  pinnatifid;  main 
lateral  nerves  6-12  pair. 
Leaves  glabrous,  short-netiolate,  with  auriculate 

base;  fruit  pedunculate        .        .  .   (G.  Q.  pedunculata. ) 

Leaves  pubescent  beneath,  narrowed  into  petiole ; 

fruit  sessile  .         .         .         .        .         .         .    (7.   Q.  $essilr/lora.) 

Leaves  velvety  beneath,  pubescent  above;  fruit 

short-pedunculate (8.  Q.  Tom.) 

Loaves  dentate,  main  lateral  nerves  10-14  pair         .    (9.  Q.  Ixmlanica.) 
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Scales  free,  spreading  Or  reflezed  in  the  ripe  fruit ;  styles 
linear,  acute  or  subulate. 
Main  lateral  nerves  6-10  pair  ;  leaves  dentate  lobed 
or  pinnatificL 
Branchlets  glabrous  ;  leaves  deciduous  in  autumn 

(in  some  varieties  later),  pubescent  beneath  .  (10.  Q.  Cerris.) 
Branchlets  tomentose  ;  leaves  deciduous  in  spring, 

tomentose  beneath (11.  Q.  JSgttops.) 

Main  lateral  nerves  6-10  pair;  leaves  persistent,  den- 
tate, tomentose  beneath. 
Fruit  on  the  current  year's  shoots        .        .        .  (12.  Q.  Suber.) 
Fruit  on  the  previous  year's  shoots      .        .        .  (13.  Q.  occidentalis.) 
Main  lateral  nerves  14-16  pair,  each  nerve  terminat- 
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between  8000  and  10,000  ft.,  occasionally  descending  to  6000  and  ascending  to 
12,000  ft  Nepal,  Bhutan*  Leafless  for  a  short  time  in  April  and  May,  the 
flowers  generally  appear  with  the  fresh  leaves,  sometimes  in  June ;  the  fruit  ripens 
in  August,  and  soon  falls  to  the  ground,  where  it  often  germinates  within  a  few 
days.  Generally  gregarious,  often  covering  considerable  areas  to  the  exclusion 
of  almost  every  tree  of  other  kinds,  not  rarely  forming  the  upper  limit  of  forest 
vegetation.  Attains  a  larger  size  than  any  oak  of  the  N.W.  Himalaya.  Trees 
70-80  ft  high,  with  7-8  ft.  girth,  are  not  rare ;  they  often  attain  12  ft.,  and  Dr 
Stewart  measured  one  15  ft.  girth  at  5  ft.  from  the  ground,  the  trunk  bifurcat- 
ing at  10  ft  In  Nepal,  Walhch  mentions  80  to  100  ft,  with  a  girth  of  14-18  ft, 
as  common  dimensions.  Where  the  young  trees  have  grown  up  close  together, 
the  Karzu  has  an  erect,  straight  trunk,  clear  of  branches.  The  growth  of  the 
tree  is  generally  slow,  10-15  rings  per  in.  of  radius.  Bark  grey,  cut  by  shallow 
cracks  into  small  four-sided  scales,  with  truncate  corners.  Wood  greyish-brown, 
hard  and  heavy,  medullary  rays  fine  and  numerous.  In  the  hills  it  is  used  for 
building,  door-frames,  bedsteads,  carrying-poles,  helves,  and  ploughs,  but  it  is 
said  to  warp  and  to  be  liable  to  be  eaten  by  insects.  Owing  to  the  remote  locali- 
ties where  it  mostly  grows,  and  to  its  great  weight,  it  has  not  been  exported  to 
the  plains.  Yields  excellent  charcoal  The  leaves  are  commonly  stored  as 
winter  fodder  for  cattle. 

2.  Q.  Ilex,  Linn.  Holm  Oak — Yeim,  Fr. ;  Leccio,  It — Syn.  Q.  Balooi, 
Griff. ;  DC.  Prodr.  xvi  ii  38.  Vera.  Chanei,  serei,  balut,  Afg. ;  Sper- 
cherei,  pargdi,  kharanja,  Trans-Indus  ;  Chur,  kharsu,  Jdtareu,  tm,  yuru, 
yiriy  Jieru,  (kathun)ban9  bre,  brekc7ie9  Pb. 

A  middle-sized  evergreen  tree,  often  only  a  shrub,  the  shoots  of  the  cur- 
rent year  pubescent,  with  grey  stellate  hairs.  Leaves  2-3  in.  long,  coria- 
ceous, exceedingly  variable  in  shape,  elliptic  or  oblong,  entire,  or  with 
large  spinescent  teeth,  petioles  and  under  side  clothed  with  soft  grey 
tomentum,  upper  side  at  first  pubescent  with  stellate  hairs,  afterwards 
glabrate,  main  lateral  nerves  6-12  pair,  not  prominent.  Male  flowers  in 
slender  drooping  catkins,  the  catkins  in  axillary  fascicles,  perianth  some- 
what irregularly  divided  into  4-5  membranous  ciliate  segments.  Anthers 
(in  the  Indian  specimens)  hairy,  shortly  and  obtusely  apiculate.  Ovary 
conical,  soft-tomentose,  exserted ;  styles  3-5,  linear-clavate,  spreading,  sur- 
rounded at  the  base  by  the  acute,  more  or  less  distinct  scales  of  the  perianth. 
Fruit  pedunculate,  rarely  sessile,  generally  2-3  acorns  at  the  end  and  angles 
of  a  flexuose  peduncle,  shorter  than  the  leaf.  Acorns  at  first  nearly  enclosed 
in  the  campanulato  or  turbinate  cup,  when  mature  cylindric  with  conical 
top,  light  brown,  glabrous,  shining ;  scales  of  cup  closely  adpressed,  hoary, 
base  ovate,  narrowed  into  a  linear  or  lanceolate  apex,  the  ripe  acorns  on 
the  current  year's  wood.  A  variety  with  eatable  seed  is  Q.  BaUota,  Des£ 
Th.  Kotschy  (Die  Eichen  Europas  u.  d.  Orients,  t  38)  describes  and 
figures  the  anthers  of  Q.  Ilex  as  glabrous,  but  there  are  specimens  from 
Greece  and  other  parts  of  the  Mediterranean  with  hairy  anthers.  It  is  a 
matter  for  farther  inquiry  whether  in  this  section  of  Quereus  this  is  a 
good  specific  character.  The  Indian  and  Afghanistan  specimens  have 
densely  hairy  anthers,  and  short  nearly  oval  leaves. 

North-East  Afghanistan,  Kaffiristan,  on  the  Safedkoh,  ascending  to  10,000 
ft.    Abundant  on  the  eastern  flank  of  the  Suliman  range  (5000-6500  ft)   Hills 
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north  of  the  Peshawar  valley  at  3500  ft.  Arid  tracts  of  the  inner  Himalaya,  on 
the  upper  Jhelam,  Chenab,  Ravi,  and  Sutlej,  generally  between  3000  and  8500 
ft  In  Ennawar  its  lower  limit  is  Chergaon  and  Panwi,  its  upper  Teling  and 
Purbni,  The  Holm  Oak  is  also  indigenous  in  the  entire  Mediterranean  region, 
extending  in  the  west  of  France  north  to  the  Loire,  and  in  a  few  places  even 
farther  (Sarthe,  Finisterre).  Forms  extensive  forests  in  Provence,  Algeria, 
Spain,  Sicily,  Corsica  fin  the  region  of  P.  Pinaster,  above  the  zone  of  Phiuyrea, 
Arbutiu,  Pistacia,  and  below  the  forests  of  Finns  Laricio).  It  is  known  from 
Asia  Minor,  near  the  Black  Sea,  and  De  Candolle  quotes  it  from  Palestine  ;  but 
as  far  as  known  at  present  there  is  a  gap  in  its  range  of  distribution  between 
the  Mediterranean  region  and  Afghanistan,  which  seems  to  favour  the  main- 
tenance of  Griffith's  species.  Q.  Baloot  There  is,  however,  no  essential* char- 
acter separating  the  Indian  from  the  Mediterranean  tree,  and  I  therefore  follow 
T.  Thomson,  who  first  identified  them  (Western  Himalaya,  73).  The  tree  was 
introduced  into  England  in  1581,  is  commonly  planted,  and  attains  a  large  size. 
In  favourable  seasons  the  acorns  ripen  regularly  at  Kew.  It  is  hardy  in  south- 
west Germany,  not  in  the  north  and  north-east  FL  April-May.  In  France  the 
fruit  ripens  in  Sept  (Mathieu),  in  England  in  Nov.  In  Europe  the  leaves  remain 
two  years  on  the  branches.  Gregarious,  but  not  often  forming  dense  or  pure 
forests ;  in  N.W.  India  sometimes  associated  with  Olea. 

In  India  generally  attains  20-40  ft,  with  a  short  straight  trunk  5-6  ft  girth, 
but  is  often  seen  of  larger  size.  In  Afghanistan  it  is  often  a  large  shrub,  and  in 
central  France  it  grows  in  the  same  manner.  It  is  a  slow-crowing  tree,  but 
coppices  vigorously ;  there  are  extensive  coppice-woods  for  fuel  and  bark  in  the 
south  of  France  (e.g.,  near  Draguignan).  Seedlings  have  a  long  straight  tap-root. 
The  bark  is  light-  and  dark-grey,  often  nearly  black,  tesselated  and  cut  into  quad- 
rangular plates  by  wavy  longitudinal  furrows  and  straight  transverse  smaller 
cracks,  somewhat  resembling  the  bark  of  Reptonia  btudfolia.  Sapwood  small, 
whitish,  heartwood  dark-brown,  often  mottled  or  with  darker  patches,  and  in 
old  trees  the  centre  wood  often  reddish-brown  or  nearly  black,  the  annual  rings 
indistinct  Pores  small,  medullary  rays  very  broad  (^  line),  giving  an  irregu- 
larly reticulate  appearance  on  a  vertical  section.  The  wood  is  close-grained, 
very  hard  and  heavy ;  the  weight  of  the  European  tree  varies  between  60  and 
69  lb.  per  cub.  ft  It  warps,  twists,  and  splits  much  in  seasoning,  but  takes  a 
fine  polish.  Ploughs  and  other  agricultural  implements  are  made  of  it  where  it 
grows  in  the  N.W.  Himalaya ;  and  quantities  are  imported  into  the  western 
Panjab  from  the  Suliman  ranee,  in  the  shape  of  short  cylindrical  pieces,  called 
Kharcmja  ha  b&zu  (arms  of  oak),  to  be  made  into  tool-handles.  The  wood  is  ex- 
cellent fuel,  and  much  of  the  fuel  used  in  Peshawar  consists  of  it  It  yields  good 
charcoal.  Fences  are  made  of  the  branches  with  prickly  leaves,  and  those  with- 
out prickles  are  stored  for  winter  fodder.  The  acorns  are  said  to  be  a  favourite 
food  of  the  large  white-faced  monkey  (Languri :  the  acorns  of  the  sweet  variety 
form  an  important  article  of  food  in  Spain  ana  Algeria. 

It  is  not  improbable  that  part  of  the  oak-galls  of  the  Paniab  bazaars  (mcyu), 
•  which  are  given  medicinally  as  an  astringent,  and  used  for  dyeing  the  hair,  are 
from  this  species. 

3.  Q.  lanuginosa,  Don  Prodr.  FL  Nep.  57.— Syn.  Q.  lanata,  Wall. 
Vern.  Ranj,  rianj,  rdi  banj  (King  of  Oaks),  Kamaon ;  Banga,  Nepal. 

A  large  evergreen  tree ;  spring  shoots  and  young  leaves  densely  clothed 
with  thick  soft  rust -coloured  or  tawny  tomentum.  Leaves  coriaceous, 
oblong-lanceolate,  dentate  with  distant  obtuse  triangular  teeth,  upper  side 
glabrous,  shining,  under  side  densely  clothed  with  thick  soft  tawny  or 
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rust-coloured  tomentum ;  midrib  and  main  lateral  nerves  10-16  pair,  pro- 
minent beneath,  impressed  on  the  upper  side  of  leaf,  blade  4-8,  petiole  £-1 
in.  long ;  stipules  ovate  or  oblong,  middle  part  hairy,  edge  thinly  mem- 
branous. Male  fl.  densely  clothed  with  long  soft  hairs,  in  slender  droop- 
ing catkins,  bracteoles  acute  ciliate.  Perianth  irregularly  divided  into  4-5 
short  lobes ;  anthers  glabrous,  shortly  and  obtusely  apiculate.  Female  fL 
densely  tomentose,  styles  linear.  Acorns  sessile,  solitary  or  in  pairs,  on 
the  current  year's  wood,  cup  hemispherical,  with  adpressed  ovate  scales. 

Naini  Tal  and  a  few  other  places  in  Kamaon,  between  6000  and  7500  ft. 
Nepal;  Bhutan.  Fl.  April,  May  ;  fr.  Oct.,  Nov.  Gregarious,  often  associated 
with  Q.  incana,  attaining  70-80  ft,  with  a  straight  erect  trunk.  The  leaves  are 
used  as  cattle-fodder. 

4.  Q.  incana,  Roxb.  FL  Ind.  iiL  642. — Vern.  Ban,  banj,  banj.  Local 
names :  Vari,  Salt  range ;  Rlnj,  rm,  Jhelam. 

A  middle-sized  or  large  evergreen  tree,  with  grey  foliage,  the  current 
year's  shoots  and  petioles  hoary.  Leaves  coriaceous,  oblong-lanceolate, 
serrate  with  sharp  mucronate  teeth,  glabrous  above,  densely  clothed  be- 
neath with  short  white  tomentum;  main  lateral  nerves  14-20  pair,  pro- 
minent beneath,  blade  3-6,  petiole  \  in.  long ;  stipules  linear.  Male  fL 
pubescent  with  soft  white  hairs,  in  slender  drooping  catkins,  bracteoles 
obtuse,  longer  than  perianth.  Perianth  irregularly  divided  into  4-5  short 
lobes ;  anthers  glabrous,  shortly  and  obtusely  apiculate.  Female  fl.  axil- 
lary, sessile,  generally  in  clusters  of  2-5 ;  styles  linear-clavate,  spreading. 
Acorns  on  the  current  year's  wood,  sessile  or  subsessile,  cup  at  first 
almost  entirely  enclosing  the  acorn,  afterwards  campanulate,  enclosing 
half  the  acorn,  which  is  at  first  tomentose,  afterwards  glabrous,  brown  and 
shining ;  scales  rough,  closely  adpressed. 

Outer  Himalaya  from  the  Indus  to  Nepal,  generally  between  3000  and  8000 
ft ;  not  in  the  Kashmir  valley  or  the  surrounding  hills,  and  not  in  the  arid 
tracts.  Its  upper  limit  in  the  Sutlej  valley  is  opposite  Gheroaon.  Gregarious, 
often  associated  with  Rhododendron  arbor eum  and  Andromeda.  The  leaves  are 
generally  renewed  in  March  and  April,  the  flowers  appear  about  the  same  time, 
the  acorns  commence  to  ripen  in  August,  and  frequently  remain  on  the  tree 
until  the  young  fruit  of  the  ensuing  year  appears.  Attains  50-60  ft,  with  a 
short  straight  trunk  6-8  ft.  girth  (12  ft  has  been  noted),  but  at  lower  elevations 
it  does  not  generally  exceed  30  ft  and  4-5  ft.  girth.  It  can  be  grown  in  the 
plains  (Saharanpur).    Bark  dark-coloured,  rough  with  cracks  and  assures. 

Sapwood  soft,  porous,  heartwood  reddish-brown,  compact,  hard  and  heavy ; 
used  for  building  and  ploughs,  as  fuel,  and  to  make  charcoal.  The  bark  is  used 
for  tanning,  and  the  leaves  are  lopped  for  cattle-fodder.  The  acorns  are  greed- 
ily eaten  by  pigeons,  bears,  and  the  large  (Langur)  monkey.  They  form  part  of 
the  officinal  baLut  of  the  Panjab  bazaars,  given  as  a  diuretic  and  in  gonorrhoea. 

5.  Q.  dilatata,  Lindley;  Royle  HL  t  84,  f.  2.— Syn.  Q.  floribvnda, 
LindL  Vern.  Zdih,  Kanristan ;  Ban,  banji,  banchar,  barachar,  barain, 
banni,  parungi,  chora,  kali  ring,  mdru,  maur,  morn,  harsh,  marghang,  Pb. ; 
Moru,  tUanga,  Jctionj,  tilonj,  tinwha,  N.W.P. 

A  large  evergreen  tree,  glabrous,  youngest  shoots  only  with  slight  floe- 
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cose  pubescence.  Leaves  glabrous,  dark-green,  coriaceous,  shining,  oblong- 
lanceolate  with  a  rounded  or  cordate  base,  entire  or  with  sharp  spines- 
cent  teeth ;  blade  2-3  in.,  petiole  J  in.  long ;  main  lateral  nerves  8-12  pair, 
joined  by  minute  reticulate  veins.  Male  fl.  in  slender,  lax,  drooping  cat- 
kins ;  female  fl.  in  short  axillary  spikes.  Styles  3-5  linear-clavate.  Acorns 
generally  solitary,  short-pedunculate  or  subsessile,  ovoid,  brown,  half  ex- 
serted,  the  lower  half  enclosed  in  a  hemispherical  cup;  scales  lanceolate, 
closely  adpressed,  the  ripe  acorns  on  the  branch  of  the  current  year. 

North-east  Afghanistan,  Bharaul  in  Eafiristan  (6000-7000  ft)  Safedkoh 
(9000-10,000  ft)  Eastern  flanks  of  the  Suliman  range  (6000-7000  ft.)  Common 
on  the  outer  ranges  of  north-west  Himalaya  from  4500  to  9000  ft,  extend- 
ing east  to  the  Kali.  In  the  Sutlej  valley  Jani  in  Kunawar  is  the  upper 
limit  of  this  species.  Flowers  and  changes  its  leaves  in  spring.  Gregarious, 
but  generally  associated  with  other  trees.  Attains  80-90  ft.,  with  a  line  close 
dark-green  crown,  and  a  tall,  erect,  but  often  gnarled  trunk,  8-9  ft.,  at  times 
15  or  18  ft.  in  girth.  Madden  notes  a  tree  100  ft.  high  and  19  ft  8  in.  girth. 
Bark  brownish-grey,  with  elongated  scales,  darker  and  larger  than  those  of  Q. 
semecarptfolia.  Wood  brownish,  hard  heavy  and  durable,  largely  used  in 
building,  for  agricultural  implements,  axe-handles,  and  for  Jampan-poles.  On 
the  Sutlej  the  timber  of  this  species  is  prized  more  than  that  of  the  other  Oaks, 
the  order  of  merit  of  the  others  being  Q.  incana,  semecarpifolia  and  annulata. 
The  leaves  are  prized  as  fodder  for  sheep  and  goats,  and  the  trees  are  often 
severely  lopped  for  that  purpose. 

6.  Q.  pedunculate,  Ehrh.  British  Oak.  Chine  pedoncule]  French  ;  JStieleidie, 
German.  A  large  long-lived  timber-tree.  Leaf-buds  ovoid ;  leaves  deciduous, 
short-petiolate  or  subsessile,  obovate  -  oblong,  with  auriculate  base,  generally 
deeply  cut  into  broad  rounded  lobes,  glabrous  or  slightly  hairy  beneath  along 
midrib ;  main  lateral  nerves  6-12  pair,  often  alternating  with  shorter  inter- 
mediate ones.  Perianth-segments  of  male  flower  lanceolate ;  anthers  glabrous ; 
styles  broad  and  short.  Fruit  1-5  on  axillary  peduncles  2-6  in.  long  on  the 
current  year's  wood.  Scales  of  cup  adpressed.  Europe,  Asia  Minor,  Ural  and 
Caucasus,  forming  extensive  and  often  nearly  pure  forests  in  the  alluvial  plains 
along  the  principal  rivers  of  Central  Europe— e.g.,  in  Hungary,  Croatia,  on  the 
Oder  and  Elbe  in  North  Germany,  on  the  Loire  and  the  Adour  in  France. 

7.  Q.  MBsUiflora,  Sm.  Chine  rouvre,  French ;  Traubeneiche,  German.  Like 
the  former,  but  leaf-buds  ovoid-lanceolate,  leaves  obovate-oblong,  narrowed  into 
a  petiole  £  in.  long,  deeply  cut  into  oblong  or  broad  rounded  lobes,  pubescent 
when  young,  glabrate  or  pubescent  when  full-grown ;  main  lateral  nerves  6-10 
pair,  often  alternating  with  shorter  intermediate  ones.  Fruit  in  sessile  or  sub- 
sessile clusters.  Leaves  and  flowers  generally  10-14  days  later  than  of  Q.  pedun- 
culate. Europe  and  Asia  Minor,  forming  extensive  forests,  often  associated  with 
the  Beech  and  .Hornbeam,  rarely  pure,  on  mountainous  and  hilly  ground,  not, 
as  a  rule,  on  alluvial  soii  Q.  puoescens,  Willd.,  is  a  tomentose  variety  princi- 
pally found  on  warm  dry  hills  in  South  Europe,  where  it  takes  the  place  of  the 
more  glabrous  Q,  sessilifiora  of  the  North. 

In  England  and  the  lowlands  of  Scotland  Q.  pedunculata  is  the  commoner  of 
the  two  Oaks,  but  in  North  Wales  and  the  hill-parts  of  northern  England  Q.  ses- 
siliflora  is  more  frequent  (Benth.  British  FL  422).  Intermediate  forms  between 
these  two  Oaks  are  found  in  England  and  elsewhere,  and  the  leading  systematic 
botanists  of  the  present  day,  Bentharo,  Hooker,  and  A.  De  Candolle,  unite 
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them  under  the  name  of  Q.  R6bury  Linn.  Foresters,  however,  particularly  in 
France  and  Germany,  find  no  difficulty  in  keeping  them  apart.  The  seedlings 
of  both  species  have  a  long  tap-root ;  they  coppice  vigorously,  and  the  bark  is 
used  largely  by  tanners.  The  value  and  uses  of  Oak-timber  for  casks  and  barrel- 
staves,  furniture,  house-  and  ship-building,  are  well  known.  There  is  not  much 
difference  in  the  structure  and  qualities  of  the  timber  of  the  two  species.  Sap- 
wood  small,  soft,  whitish,  decays  rapidly,  and  is  attacked  by  insects ;  the  heart- 
wood  well  defined,  brown,  hard,  strong  and  generally  durable,  except  under  certain 
circumstances  in  contact  with  iron.  Medullary  rays  of  two  classes  ;  numerous 
very  fine  rays  and  (comparatively)  few  very  large  rays,  some  commencing  at  the 
centre,  others  at  the  outside  of  annual  rings  ;  the  large  rays  £-£  line  wide,  2-3 
in.  high,  giving  the  wainscot  appearance  on  vertical  sections.  Annual  rings 
distinctly  marked  by  an  inner  belt  (spring  wood)  of  large  pores,  close  together, 
and  an  outer  belt  of  compact  wood  with  fine  pores,  generally  arranged  in  linear 
or  wedge-shaped  patches  at  right  angles  to  the  annual  rings,  and  only  visible 
under  the  glass.  The  weight  of  Oak  (seasoned  heartwood)  fluctuates  between  33 
and  64  lb.  per  cubic  ft.  It  is  an  interesting  question,  which  is  not  without  prac- 
tical importance,  how  far  the  weight  of  Oak-timber  depends  upon  the  width  of 
the  annual  rings.  Mathieu  (FL  For.  234,  240)  is  of  opinion  that  faster-grown 
Oak-timber  is  generally  heavier,  the  porous  tissue  of  the  spring  wood  forming  a 
smaller  proportion  of  the  entire  wood.  The  following  data,  which  I  have  noted 
on  samples  of  Oak-timber  from  different  sources  presented  to  the  Kew  Museum 
by  the  Admiralty,  bear  out  this  view  to  a  certain  extent ;  slow-grown  Adriatic 
timber,  for  instance,  with  20  rings  on  one  inch  of  radius,  weighing  41  lb.  per 
cub.  ft.?  while  faster-grown  wood  from  Trieste,  with  only  6$  rings,  weighs  601b. 
Exceptions,  however,  are  not  wanting ;  thus  the  heaviest  timber  is  a  somewhat 
slower-grown  wood  from  Sardinia  with  11  rings  per  inch  : — 

Sardinia,   66  rings  on  6  in.  of  rad.  Weight,  59.3  lb. 

Trieste,      40    0               „  „      60.6  „ 

Dantsic,     76    „               „  „      48.4  „ 

Italy,         72    „               „  „      48.1  „ 

Tuscany,    84    „               „  „      46.2  „ 

Adriatic,  120    „               „  „      40.9  „ 

8.  Q.  Toza,  Bosc ;  Kotschy  Let.  22.  Ch&ne  tauzin,  Fr.  A  small  deciduous 
tree,  young  shoots  silvery  white ;  with  long  spreading  roots,  throwing  up  abundant 
root-shoots.  Leaves  petiolate,  obovate-oblong,  generally  pinnatind,  segments 
linear-oblong,  the  middle  ones  often  lobed,  thick- velvety  beneath,  and  pubescent 
above  with  stellate  hairs.  Perianth-segments  of  male  fl.  lanceolate,  hairy  ;  an- 
thers glabrous  ;  styles  broad  and  short.  Fruit  2-4,  short-pedunculate,  on  the 
current  year's  wood  ;  scales  of  cup  adpressed.  West  of  France,  Spain,  Portugal, 
probably  also  in  Syria.  Forms  vigorous  coppice- woods  on  sandy  soil,  and  yields 
excellent  bark  for  tanning.    Wooa  mainly  used  for  fuel. 

9.  O.  lusitanicdj  Webb ;  DC.  Prodr.  xvi.  ii.  17.  A  large  tree,  sometimes 
a  shrub,  the  foliage  deciduous  in  autumn  or  persistent  to  the  end  of  winter. 
Leaves  ovate-  or  obovate-oblong,  generally  grey-tomentose  beneath  while  young, 
glabrate  when  full-grown,  dentate  with  large  triangular  rounded  or  oblong  teeth  ; 
main  lateral  nerves  straight,  parallel,  undivided,  10-14  pair.  Perianth-segments 
of  male  fl.  lanceolate ;  anthers  glabrous  ;  styles  thick,  snort.  Fruit  on  the  cur- 
rent year's  wood,  sessile  or  short-pedunculate,  solitary  or  in  pairs  ;  scales  of  cup 
adpressed.  Mediterranean  region,  Syria  and  Asia  Manor.  To  this  sp.  belong, 
according  to  A.  De  Candolle,  a.  the  "Ch&ne  zeen"  of  Algeria,  Q.  Mirbeckti, 
Durieux,  Mathieu  FL  For.  260,  a  magnificent  long-lived  tree,  attaining  120  fL, 
with  20  ft.  girth,  and  forming  extensive  forests,  particularly  in  Eastern  Algeria. 
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0.  Q.  infectoria,  Olivier,  the  Gall  or  Dyerf  Oak.  A  shrab  or  middle-sized 
tree  in  Greece,  Bosnia,  Asia  Minor,  and  Syria,  extending  east  to  the  confines 
of  Persia,  with  cylindrical  acorns,  the  leaves  grey  underneath,  yielding  the 
Galls  used  in  medicine  and  dyeing,  which  are  imported  into  Europe  from  the 
Levant. 

10.  Q.  Cerris,  Linn, ;  Reich.  Ic.  Fl.  Germ,  t  660.— Syn.  Q.  austriaca, 
Willd. ;  Kotschy  Eichen,  t.  20.  Turkey  or  Mossy-cupped  Oak  Chine  chevelu, 
Fr. ;  Zerreiche,  Germ.  A  large  tree.  Leaves  petiolate,  elliptic  or  oblong,  vari- 
ously lobed,  often  pinnatifid,  pubescent  and  pale  beneath,  glabrous  above,  main 
lateral  nerves  6-10  pair ;  stipules  and  outer  bud-scales  long,  setaceous.  Perianth- 
segments  of  male  fl.  4-6,  oblong  or  ovate  ;  stamens  4-6,  anthers  hairy ;  styles 
linear,  recurved.  Fruit  on  the  previous  year's  wood,  solitary,  or  in  clusters 
of  2-4,  sessile  or  on  short  thick  peduncles  ;  cup  large,  scales  free,  subulate, 
spreading  or  recurved.  Asia  Minor,  North  Syria,  South  Europe,  extending 
north  to  Hungary  and  Lower  Austria,  and  in  France  to  the  Doubs  and  Loire. 
Often  associated  with  the  common  Oak.  FL  May  ;  the  fruit  ripens  in  Sept. 
of  the  second  year  ;  the  leaves  fall  in  Oct  or  Nov.  The  Lucombe  and  Fvlham 
Oaks,  believed  to  be  hybrids  between  Cerris  and  Suber,  are  evergreen,  or  nearly 
so.  Structure  of  the  wood  similar  to  that  of  the  common  Oak ;  the  sapwood 
is  larger,  the  heartwood  of  a  deeper  brown,  and  the  large  rays  more  numerous, 
giving  it  a  most  varied  and  beautiful  wainscot  grain.  Weight,  53-58  lb.  It  crows 
more  rapidly  than  the  common  Oak,  with  a  straight  powerful  terminal  snoot ; 
in  England  it  was  introduced  in  1735,  and  trees  10-12  ft.  girth  are  not  rare. 

Q.  pseudosuber,  Santi ;  Kotschy  L  c.  t.  xxxv.,  differs  from  Q.  Cerris  by  per- 
sistent, coriaceous,  less  deeply  lobed  leaves  which  are  grey-tomentose  beneath. 
In  a  few  localities  of  Provence,  in  Algeria,  Sicily,  Italy,  and  Istria.  Yields 
cork  of  an  inferior  description. 

11.  Q.  JSgilops,  Linn. ;  Hook.  Trans.  linn.  Soc  xxiii.  384,  t.  38. — Syn. 
Q.  Vauonea,  Kotschy  1.  c.  t  7.  Vallonea  Oak.  A  moderate-sized  tree,  leaf- 
buds  obtuse,  hoary,  branchlets  of  the  current  and  previous  year  grey-tomentose. 
Leaves  ovate  or  ovate-oblong,  grey-tomentose  beneath,  and  often  on  the  upper 
side  also,  dentate  with  large  triangular  cuspidate  teeth  or  deeply  lobed  and  often 
pinnatifid,  main  lateral  nerves  6-10  pair,  midrib  flexuose  in  the  upper  part  of 
leaf.  Male  fl.  mostly  hexandrous,  bracteoles  lanceolate,  caducous,  generally 
longer  than  perianth,  anthers  hairy,  not  apiculate.  Styles  subulate,  recurved. 
Fruit  sessile,  solitary,  cup  large.  1-11  in.  diam.,  at  first  enclosing  the  acorn, 
afterwards  hemispherical,  scales  free,  tnick,  linear,  often  angular,  hoary,  erect  or 
more  generally  reflexed,  acorn  ovoid,  more  commonly  cylindrical,  1-2  in.  long, 
green  when  ripe.  Eastern  Mediterranean,  Asia  Minor,  Syria.  In  Syria  the  tree 
grows  gregariously,  never  as  a  bush,  but  rising  on  a  stout  gnarled  trunk  3-7  ft.  in 
girth,  to  the  height  of  20-30  ft,  Hook.  1.  c.  385.  The  acorns  are  eaten  raw  and 
boiled,  the  cupule  is  used  for  tanning  and  dyeing,  and  is  exported  in  large 
quantities  from  Asia  Minor  under  the  name  of  Veuani,  Vallonea,  The  leaves 
fall  in  winter  or  early  spring,  a  little  before  or  after  the  young  leaves  come  out. 

Q.  persica,  Jaub.  et  Spach ;  DC.  Prodr,  xvi.  ii.  47,  of  Persia  and  Kurdistan, 
differs  by  oblong  or  ovate-lanceolate  leaves,  with  10-16  pairs  of  main  lateral 
nerves. 

12.  Q.Svber,  Linn. — Cork  Oak.  Chine  IQge,  Fr.  Sovero,  suahero,  It.  A 
middle-sized,  long-lived  tree,  with  thick  corky  bark,  and  scanty  foliage,  other- 
wise resembling  Q.  Ilex.  Leaves  evergreen,  remaining  two  years  on  the 
branches  and  sometimes  longer,  branchlets  and  under  side  of  leaves  with  short 
grey  tomentum.  Leaves  ovate  or  ovate-oblong,  acute,  crenate  or  dentate,  the 
teeth  sometimes  long-cuspidate  ;  blade  about  2,  petiole  ±  in.  long.  Male  fl.  in 
fasciculate,  somewhat  compact,  drooping  catkins,  perianth  campanulate,  6- fid, 
anthers  generally  hairy.    Styles  linear,  recurved.    Fruit  solitary  or  in  pairs,  on 
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short  thick  peduncles,  cm  the  current  year's  wood.  Lower  scales  of  cup  ovate, 
adpressed,  upper  lanceolate,  spreading.  Western  Mediterranean  region,  South- 
ern and  Eastern  Spain,  Algeria,  South  France,  Corsica,  Italy,  Sicily,  Dalmatia. 
Attains  a  very  large  size  in  Andalusia.  Hardy  in  England.  The  wood  is  simi- 
lar to  that  of  Q.  Ilex,  medullary  rays  verv  broad,  nearly  1  line  wide,  but  larger 
pores.  Cork  is  the  outer  bark  of  the  trunk,  composed  of  cellular  tissue  ;  it  com- 
mences to  form  at  an  early  age,  and  is  generally  taken  off  in  intervals  of  7-10 
years.  It  is  removed  during  the  summer  months,  and  great  care  is  necessary 
not  to  injure  the  surface  of  tne  inner  bark,  and  the  layer  of  soft  cellular  tissue 
between  the  inner  bark  and  the  cork,  from  which  the  latter  is  regenerated. 
The  naked  trunks  of  the  trees  from  which  the  cork  has  recently  been  removed, 
have  a  peculiar  reddish  colour,  until  they  reclothe  themselves  with  a  fresh  layer 
of  cork.  The  first  crop  (called  l&ge  male  in  Provence)  is  cracked  and  irregu- 
lar, and  is  generally  without  value;  the  succeeding  crops  form  the  cork  of 
commerce,  and  a  tree  continues  to  yield  these  periodical  crops  until  an  advanced 
age.  The  principal  supply  of  cork  comes  from  Spain,  but  France  also  has  fine 
and  valuable  Cork-Oak  forests ;  the  tree  is  often  mixed  with  Q.  Ilex  and 
Pinus  Pinaster,  on  the  range  of  hills  called  Les  Maures  in  Provence,  be- 
tween Hyerea  and  Draguignan,  and  in  Corsica.  In  Algeria  the  Cork-Oak 
forests  are  more  extensive,  but  they  have  of  late  years  suffered  much  from  fires. 
The  tree  has  a  thin  and  light  foliage,  and  thus  favours  the  growth  of  Erica 
arborea  and  other  underwood,  which  catches  and  spreads  fire  readily  during  the 
dry  and  hot  summer  months.  In  Provence,  also,  destructive  forest-fires  nave 
at  various  times  damaged  extensive  forests  containing  the  Cork-Oak.  Plants 
of  the  Cork-Oak  have  repeatedly  been  sent  to  India,  but  as  yet  without  much 
success. 

13.  Q.  'occidentalis,  Gay ;  DC.  Prodr.  xvi.  ii.  44  (figd.  by  Kotschy  L  c  t.  33 
as  Q.  Suber),  differs  from  Q.  Suber,  mainly  by  requiring  two  years  to  ripen  its 
fruit,  which  is  on  short  stout  peduncles  on  the  previous  year's  wood.  Portugal, 
Gallicia,  Asturia,  South-West  France.  The  leaves  remain  a  little  more  than  a 
year  on  the  branches.  Produces  cork  of  excellent  quality,  which  is  collected 
like  that  of  Q.  Svber.  More  hardy  than  Q.  Suber,  extends  considerably  farther 
north;  many  of  the  old  Cork-Oak  trees  in  England  and  Ireland  belong  to  this 
species.  Mathieu  (Fl.  For.  265)  relates  a  remarkable  instance  of  Cork-Oak 
plantations  made  at  Belle-Isle-en  Mer  (lat  47°  2C\  in  1826,  with  plants  and 
acorns  brought  from  Catalonia  (Q.  Suber)  and  the  Landes  (Q.  occidentalism 
The  former  all  perished,  but  the  latter  survived.  In  spite  of  these  interesting 
and  well-established  facts,  it  seems  doubtful  whether  Q.  occidental**  ought  to  be 
retained  as  a  distinct  species.  The  duration  of  the  leaves,  and  the  time  which 
the  acorns  require  to  ripen,  are  subject  to  great  variations  in  several  species  of 
this  genus ;  and  it  seems  doubtful  whether  these  characters  can,  in  the  present 
case,  be  relied  upon  for  specific  distinction. 

14.  Q.  sonata,  Thunb.  FL  Jap.  176  (not  of  Roxb.) — Syn.  Q.  poly- 
antha,  LindL  in  WalL  Cat  2771. 

A  middle-sized  deciduous  tree;  buds  ovoid-lanceolate,  closed,  scales  acute, 
floccose,  youngest  shoots  pubescent  with  soft  hairs,  flowers  tawny-tomen- 
tose.  Leaves  oblong-lanceolate  when  mature,  coriaceous,  glabrous,  shin- 
ing, often  with  tufts  of  hairs  in  the  axils  of  the  main  lateral  nerves,  young 
leaves  soft-tawny-tomentose  beneath,  and  with  scattered  hairs  on  the  upper 
side ;  main  lateral  nerves  14-16  pair,  parallel,  each  terminating  in  a  long 
fine  subulate  serratare,  often  £  in.  long,  transverse  nerves  numerous,  fine, 
at  right  angles  to  lateral  nerves ;  blade  4-6,  petiole  slender,  1-1 J  in.  long. 
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Male  flowers  in  slender  pendulous  racemes,  bracteoles  ovate-lanceolate,  a 
little  longer  than  perianth.  Female  flowers  in  short  axillary  spikes,  style 
filiform,  with  capitate  and  often  bifid  apex.  Fruit  subsessile  on  the  pre- 
vious year's  wood,  solitary  or  in  clusters  of  2-3,  cupule  at  first  enclosing 
the  acorn,  opening  afterwards,  scales  numerous,  free,  linear  or  subulate, 
hoary,  the  outer  reflexed,  the  inner  erect;  acorn  subglobose,  glabrous, 
shining,  more  than  half  immersed  in  the  cup,  which  is  1£  in.  diam. 

Nepal,  Sikkim  (3000-6000  ft),  Kasia.  Japan,  Korea,  North  and  West  China. 
FL  March-May.  The  young  leaves  appear  with  or  after  the  flowers  (in  Japan, 
in  May).  The  wood  has  middle-sizea  Dores  and  broad  medullary  rays.  This 
is  one  of  the  species  of  Oak  on  which  the  Japanese  Oak-silkworm  (Yamamdi 
or  Yama  mayu,  Mountain  Cocoon)  lives,  which  yields  a  strong  but  rough  and 
hard  silk,  spun  in  Japan  with  cotton  or  other  silk,  but  not  much  exported. 
The  tree  is  either  planted  in  avenues  or  as  short  rotation  coppice-wood,  which  is 
cut  over  every  third  or  fifth  year.  The  eggs  (glued  on  strips  of  paper)  are  tied  to 
the  Oak-bushes  when  the  buds  begin  to  swell.;  sometimes  they  are  bred  under 
cover  on  Oak-bushes  placed  in  water,  and  nut  out  upon  the  trees  when  they  are 
a  few  weeks  old.  This  silkworm  is  also  raised  on  the  hills  of  the  Shantung  and 
Sechuen  districts  in  China  (Ostr.  Ungar.  Expedition  nach  Siam  China  u.  Japan, 
1872,  Append.  172,  282). 

Q.  serrata,  Roxb.  FL  Ind.  iii.  641 ;  I1L  in  Herb.  Eew,  2393,  has  male  and 
female  flowers,  with  much  soft  dark-brown  down  (Roxb.),  jn  long  erect  panicu- 
late spikes,  and  probably  is  Castanopm  inddca,  A.  DC. 

15.  Q.  cocci/era,  Linn. ;  Sibthorp.  Fl.  Graeca,  t.  944 ;  Reichenb.  FL  Germ, 
t.  643 ;  Kotechy  Let.  29.  —  Chine  kermb,  Fr.  A  shrub,  sometimes  a 
small  tree,  branchlets  and  young  leaves  with  scattered  stellate  hairs.  Leaves 
ovate  or  oblong-ovate,  dentate  with  spinescent  teeth,  small,  firm,  coriaceous, 
glabrous,  shining,  dark  green,  with  prominent  reticulate*  veins  and  indistinct 
lateral  nerves.  Male  flowers  distant,  in  lax  pendulous  catkins,  perianth  2-6- 
fid  ;  stamens  2-6,  anthers  glabrous,  apiculate ;  styles  subulate,  recurved.  Fruit 
solitary,  sessile  on  the  previous  years  wood,  scales  of  cup  connate  at  the  base, 
upper  part  free,  linear,  reflexed,  the  innermost  scales  erect.  Forms  large 
extent  of  low  brushwood  on  dry  hills  in  the  Mediterranean  region,  used  as 
fuel,  the  bark  for  tanning  ;  a  Coccus  which  lives  on  this  species  was  formerly 
collected  and  used  largely  as  a  dye. 

Q.  calliprinos,  Webb  ;  DC.  Prodr.  xvi.  ii.  54 — Syn.  Q.  pseudococcifera,  Hook. 
Trans.  Linn.  Soc.  xxxiii.  381,  not  Deaf. ;  Chine  garrigue,  Fr. — is  supposed  to 
differ  from  Q.  cocci/era,  by  oblong  leaves  with  cordate  base,  the  teeth  rarely  spin- 
escent, and  a  larger  cup  with  longer  but  not  spinescent  scales ;  but  these  charac- 
ters are  not  constant,  and  there  are  intermediate  forms,  so  that  possibly  they  may 
eventually  be  regarded  as  one  species  only.  Mediterranean  region  and  Western 
Asia  to  the  borders  of  Mesopotamia.  Often  a  low  shrub  only,  but  where  protected 
grows  into  a  stately  tree.  The  famous  Oak  of  Mamre,  called  '•  Abraham's  Oak," 
belongs  to  this  species  ;  Hooker  Q.  c.  t.  36)  gives  a  sketch  of  it,  and  states  that 
this  species  is^  by  far  the  most  abundant  tree  throughout  Syria,  covering  the 
rocky  hills,  of  Palestine  especially,  with  a  dense  brushwood  of  trees  8-12  ft. 
high,  branching  from  the  base,  thickly  covered  with  small  evergreen  rigid  leaves 
and  bearing  acorns  copiously,  which  like  the  cup  are  exceedingly  variable  in 
shape. 

16.  Q.  annulate,  Smith.— Tab.  LXV  —  DC.  Prodr.  xvi  ii.  100.— Vern. 
Bran,  bren,  banni,  indriy  Pb. ;  Pharonj,  phandt,  phaliant,  Kamaon. 


Digitized  by  LjOOQIC 


488  LXXIL  CUPULIFER^.  [Quercus. 

A  large  or  middle-sized  evergreen  tree,  nearly  glabrous,  buds  glabrous, 
shining,  ovoid,  often  more  or  less  distinctly  4-sided,  the  scales  imbricate 
all  round  or  arranged  in  four  vertical  rows.  Leaves  coriaceous,  glabrous 
and  shining  above,  clothed  beneath  while  young  with  grey  short  silky 
pubescence,  lanceolate-oblong  with  an  unequal-sided  base,  acuminate, 
lower  half  entire,  upper  half  with  sharp  cuspidate  and  somewhat  curved 
serratures,  main  lateral  nerves  undivided,  10-14  pair ;  blade  3-6,  petiole 
£-1  in.  long.  Male  flowers  in  lax  slender  drooping  catkins,  bracteoles 
lanceolate,  twice  the  length  of  perianth,  hairy,  perianth  of  5  lanceolate 
segments.  Female  flowers  sessile,  2-3  on  short  axillary  peduncles,  scales 
of  cupule  more  or  less  connate  into  2-3  concentric  sheaths,  the  outer  often 
5-lobed,  styles  4,  broad  and  short,  recurved.  Fruit  solitary  or  in  pairs, 
on  short  stout  peduncles,  cup  hemispherical,  consisting  of  4-8  concentric 
grey  velvety  belts,  the  inner  entire,  the  outer  obtusely  dentate,  acorn 
short  ovoid,  glabrous,  shining,  the  lower  half  enclosed  in  the  cup. 

Q.  semiserrata,  Roxb.  EL  Ind.  iii.  641 ;  Wight  Ic.  t.  211,  from  Silhet, 
is  probably  this  species;  the  description  and  the  drawing  (HL  in  Hb.  Kew, 
2392)  agree,  with  one  exception ;  the  gland  is  cylindric  and  four  times 
longer  than  the  cup.  Nothing  is  known  regarding  the  male  flower,  and 
I  have  not  seen  authentic  specimens.  It  is  a  common  tree  in  Burma,  where 
it  is  called  Thitcha.     Q.  velutitia,  LindL,  is  probably  the  same  species. 

VaileyB  of  the  outer  Himalaya,  ascending  to  5000  ft,  here  and  there  on  the 
Jhelam,  Chenab,  Ravi,  Bias,  and  Sutlej,  more  common  in  Garhwal  and  Kamaon, 
Nepal,  Sikkim,  Bhutan,  Kasia  hills.  Generally  on  warm  dry  slopes,  often  gre- 
garious and  associated  with  Q.  incana  near  the  lower  limit  of  that  tree.  These 
two  species  form  coppice- woods  in  the  Kangra  valley  with  standards  of  Albizzia 
stijndata  (Oi).  Fl.  March,  June  ;  the  fruit  ripens  Aug.  to  Oct.  Attains  60  ft 
with  a  straight  erect  trunk  6-6  ft  girth.  Growth  slow.  Bark  dark  grey,  rough 
with  transverse  deep  and  short  thick-edged  fissures.  Wood  similar  to  that  of 
Q.  incana,  but  less  valued* 

17.  Q.  lamellosa,  Smith ;  WalL  PL  As.  rar.  i  149 ;  Hook.  £  I1L  Him. 
t  20. — Vern.  Shalshi,  pMrat-smghali,  Nepal. 

A  large  tree,  with  thick  branchlets,  and  short  snbglobose  leaf-buds,  the 
scales  spirally  arranged.  Leaves  firm,  coriaceous,  white,  waxy  beneath, 
and  with  matted  deciduous  pubescence,  oblong-lanceolate  or  elliptic,  cus- 
pidate-serrate, main  lateral  nerves  20-25  pair,  lie  the  midrib  impressed  on 
the  upper  side  and  very  prominent  beneath,  joined  by  transverse  veins 
at  right  angles,  blade  6-12  in.,  petiole  1  \  in.  long.  Fruit  in  short  pedun- 
culate axillary  spikes,  cup  while  young  of  few,  when  full-grown  of  nume- 
rous (10-16)  concentric  belts,  hemispherical,  attaining  2  in.  diam.,  acorn 
velvety,  snbglobose,  more  than  half  enclosed  in  the  cup.  Q.  pauctlamel- 
losay  Alph.  DC.  Prodr.  xvL  ii.  101,  is  not  specifically  distinct,  the  number 
of  concentric  belts  is  larger  in  full-grown  cups. 

Nepal,  Sikkim  (5000-8000  ft)  One  of  the  commonest  trees  about  Darjiline. 
Bhutan.  FL  in  spring  ;  the  fruit  ripens  in  November.  Attains  80-120  ft,  with 
a  tall  straight  trunk  40-60  ft  high,  and  9-15  ft.  girth. 
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18.  Q.  spicata,  Smith;  Wall.  PL  As.  rar.  t.  46.— Syn.  Q.  sqitamata, 
Koxb.  FL  Ind.  iii.  638;  Wight  Ic.  t  213.  Vern.  Dandwa  eingali,  phaco 
dnghaliy  arkatda,  Nepal ;  Bara  chahma,  Silhet ;  Thitcha*  Bunn. 

A  large  evergreen  tree,  with  thick,  glabrous  branchlets.  Leaf-buds 
open,  scales  imbricate,  lanceolate,  cuspidate.  Leaves  entire,  glabrous, 
shining,  coriaceous,  thick  and  firm,  elliptic -lanceolate  or  oblanceolate, 
narrowed  into  a  short  petiole,  6-9  in.  long,  main  lateral  nerves  12-18  pair. 
Flowers  in  erect  terminal  and  axillary  spikes,  forming  terminal  panicles. 
Male  and  female  flowers  on  distinct  spikes,  and  often  on  separate  trees. 
Male  flowers  in  sessile  globose  or  elongated  tomentose  heads,  supported 
by  3  lanceolate  bracts,  the  middle  one  longer  than  the  lowest  flower,  with 
subulate  bracteoles  between  the  flowers.  Perianth-segments  5-6,  stamens 
10-12,  surrounding  a  tomentose  rudimentary  ovary.  Fruit  in  sessile 
clusters  of  3-5,  arranged  in  erect  spikes  with  woody  rachis,  9-12  in.  long. 
Cup  with  adpressed  imbricate  scales,  enclosing  the  acorn  while  young, 
afterwards  flat-concave,  supporting  the  base  of  the  subglobose  acorn,  ad- 
joining cups  generally  connate.     Acorn  hard,  f-1  in.  diam. 

Nepal,  Sikkim  (2000-4000  ft.),  Bhutan,  Assam,  Kama,  Chittagong,  Burma, 
Indian  Archipelago.  FL  March,  April;  the  fruit  ripens  Sept. -Oct  of  the 
second  year. 

Other  common  Indian  evergreen  Oaks  of  this  section  with  entire  leaves  and 
spicate  fruit,  are :  1.  Q.  fenestrate^  Eoxb.,  glabrous ;  scales  of  cup  imbricate,  nearly 
connate,  apex  free,  spreading.  East  Bengal,  Burma.  Wood  hard,  warps  much, 
medullary  rays  very  broad.  2.  Q.  deedbata,  Hook.  f.  &  Th.  (probably  identical 
with  Q.  acuminata,  Roxb.),  leaves  white-hoary  beneath,  scales  of  cup  imbricate. 
East  Bengal,  Burma.  3.  Q.  lappacea,  Roxb.,  with  pubescent  membranous  or 
thinly  coriaceous  leaves,  upper  naif  of  cup-scales  free,  spreading.  East  Bengal, 
Burma.  4.  Q.  lancecefolia,  Koxb.,  glabrous  ;  cup  with  concentric  bands,  with- 
out scales,  enclosing  £  of  acorn.  A  species  differing  from  most  other  Oaks  by 
a  ruminate  albumen,  and  by  the  structure  of  the  wood,  which  has  very  fine 
medullary  rays.    East  Bengal,  Burma. 

2.  CASTANOPSIS,  Spach. 

Evergreen  trees  with  entire,  rarely  serrate  coriaceous  penniveined  leaves. 
Flowers  in  erect  spikes,  arranged  in  terminal  panicles,  the  female  flower- 
spikes  generally  terminal,  the  male  spikes  lateral  and  more  numerous. 
Male  flowers  fasciculate ;  perianth  5-6-lobed ;  stamens  generally  twice  as 
many,  surrounding  a  hairy  rudimentary  ovary;  anthers  small,  2-celled, 
cells  connate.  Female  flowers  1-3,  included  in  an  involucre  of  numerous 
scales.  Limb  of  perianth  of  6  biseriate  segments.  Ovary  3-celled,  with  2 
ovules  in  each  cell ;  styles  3,  rarely  more,  linear,  stigmatose  at  the  apex. 
One  to  three  1 -seeded  nuts  entirely  included  in  the  enlarged  capsuliform 
subglobose  involucre,  which  is  coriaceous,  outside  thickly  covered  with 
sharp,  often  branching,  prickles,  and  splits  open  irregularly.  Cotyledons 
farinaceous. 

*  Thitcha  is  the  Burmese  name  also  for  Q,  fenestrata,  lappacea,  semiserrata,  and 
other  Oaks. 
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Leaves  entire,  glabrous ;  involucre  tomentose,  with  stout  stellate 

and  branching  spines 1.  C.  tribulcridct. 

Leaves  serrate,  tomentose  beneath 2.  C,  indica. 

1.  0.  tribuloides,  Alph.  DC. ;  Prodr.  xvi.  ii.  111. — Syn.  Quercus armata, 
Roxb.  Cor.  PL  t.  296;  FL  Ind.  iii  640;  Wight  Ic.  t.  770.  Q  ferox, 
Roxb.  L  c.  639 ;  Wight  Ic.  t  218.  Vern.  Tumari,  katonj,  Kamaon ; 
Kanta  singar,  Assam ;  Singhara,  Tipperah  ;  Kyantsa,  Burm. 

A  large  evergreen  tree,  youngest  shoots  slightly  pubescent,  leaf-bads 
open,  with  erect  lanceolate  scales.  Leaves  entire,  firm-coriaceous,  glab- 
rous, shining,  pale  beneath,  lanceolate,  3-6  in.  long,  narrowed  into  short 
petiole,  main  lateral  nerves  8-12  pair.  Flowers  in  erect  paniculate  pubes- 
cent spikes,  male  and  female  flowers  on  distinct  spikes,  but  generally  in 
the  same  panicle.  Male  flowers  sessile,  solitary,  or  3-5  together,  in  small 
clusters ;  perianth  of  6  segments ;  stamens  12,  on  long  filaments,  surround- 
ing a  tomentose  rudimentary  ovary.  Styles  long,  linear,  erect.  Fruit  on 
long  erect  spikes,  with  woody  rachia ;  acorn  ovoid,  completely  enclosed 
by  tho  thorny  involucre,  which  is  grey-tomentose,  and  thickly  set  with 
stout  stellate  and  branching  spines,  each  about  £  in.  long.  Cotyledons 
ruminated. 

South-east  Kamaon,  near  the  right  bank  of  the  Sarda  river,  between  2000  and 
6000  ft.  Nepal,  Sikkim  (4000-7000  ft.).  Bhutan,  Kasia,  Chittagong,  hills  in 
Burma  above  3000  ft.  FL  April,  May ;  the  fruit  ripens  in  autumn  of  the  second 
year.  Wood  hard,  weight  62  lb. ;  in  Nepal  large  mortars  and  pestles  for  grind- 
ing grain  are  made  of  it,  and  it  is  a  favourite  wood  for  carpenters'  work. 

2.  0.  indica,  Alph.  DC. ;  Prodr.  xvi.  ii.  109.— Syn.  Cadanea  indica, 
Roxb.  L  c.  643. 

A  middle-sized  evergreen  tree,  current  year's  branchlets  and  under  side 
of  leaves  rusty-tomentose,  leaf-buds  open,  scales  lanceolate.  Leaves  subses- 
sile  or  short-petiolate,  elliptic  or  elliptic-lanceolate,  cuspidate-serrate,  6-9 
in.  long,  main  lateral  nerves  15-20  pair.  Flowers  in  erect  paniculate 
tomentose  spikes,  male  and  female  flowers  generally  in  distinct  spikes,  but 
in  the  same  panicle.  Male  flowers  sessile,  in  rounded  bracteate  clusters ; 
perianth  of  6  segments ;  stamens  12,  filaments  long  slender,  surrounding 
a  tomentose  rudimentary  ovary.  Female  flowers  solitary,  or  2-3  in  one 
cup,  often  with  short  stamens ;  styles  linear,  erect,  the  ends  spreading. 
Fruit  in  erect  spikes,  with  a  thick  woody  rachis.  Acorns  often  2  in  one 
cup,  which  encloses  them  completely,  and  is  thickly  set  with  fasciculate 
prickles  about  £  in.  long.     Cotyledons  not  ruminated. 

Nenal,  ascending  to  4000  ft  Sikkim,  Tend,  Assam,  Kasia,  Chittagong.  Fl. 
Aug. -Nov. ;  the  fruit  ripens  in  the  following  autumn.  The  seeds  are  eaten  in 
Silhet,  and  are  said  to  taste  like  inferior  filberts. 

Two  genera,  Fagus  and  Ccutanea,  important  as  forest-trees  in  Europe,  are 
allied  to  the  Indian  Cautanopris.  In  both,  the  involucre  encloses  several  female 
flowers  with  linear  styles,  and  is  enlarged  and  hardened  during  maturity  into  a 
coriaceous  capsule-like  covering,  which  splits  into  4  valves,  covered,  in  the  case 
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of  Fagus,  with  soft  bristles,  enclosing  a  three-cornered  nut,  and  in  the  case  of 
Castanea  with  numerous  sharp  stellate  prickles,  enclosing  a  rounded  nut  The 
male  flowers  of  Fagus  are  in  pendulous  heads,  those  of  Castanea  in  long  slender 
erect  spikes,  having  at  their  base  a  few  involucres  with  female  flowers.  The 
cotyledons  of  Fagus  are  oily,  raised  aboveground,  and  become  green  when  ger- 
minating.   Those  of  Castanea  are  farinaceous,  and  remain  underground.     • 

Fagus  sylvatica,  Linn. ;  Hook.  Stud.  FL  344>  the  Beech — Buehe,  Germ. ;  Bitre, 
Fr.  A  large,  not  very  long-lived,  deciduous  tree,  with  dense  shady  foliage,  under 
which  no  grass,  and  very  few  shade-enduring  shrubs,  such  as  the  Holly,  will  grow, 
but  which  enriches  the  soil  The  tree  bears  a  large  amount  of  shade  over- 
head, and  forms  a  most  useful  mixture  with  Oak  and  Scotch  Fir,  the  Beech 
being  cut  at  80-100  vears,  and  the  Oak  and  Fir  being  left  to  attain  twice  that 
age.  The  wood  is  white  when  fresh  cut,  turning  into  a  reddish-grey  when  dry  ; 
it  has  no  distinct  heartwood.  The  pores  are  fine,  numerous,  uniformly  distri- 
buted ;  the  medullary  rays  numerous,  not  long,  often  interrupted,  of  two  classes, 
narrow  and  broad,  appearing  on  a  vertical  section  as  shining  plates.  An  excel- 
lent fuel,  but  not  durable,  and  apt  to  warp  and  split.  Weight,  41-52  lb.  The 
wood  is  used  for  tools,  furniture,  wooden  shoes,  the  keels  of  vessels ;  and  in 
France,  North  Italy,  and  Austria,  after  impregnation  with  sulphate  of  copper, 
for  railway-sleepers.  The  wood  of  clean  stems  which  have  grown  up  in  compact 
masses  splits  well,  and  is  made  (in  North  Italy,  Canaiglio  forest  near  Treviso) 
into  sieve-frames  and  similar  articles.  The  Beech  does  not  attain  the  same  age 
as  the  Oak,  but  it  generally  grows  more  rapidly.  The  tallest  tree  I  have  seen 
is  a  renowned  beech  in  the;Steigerwald,  near  Booster  Ebrach,  Franconia  ;  150  ft. 
high,  stem  90  ft.  to  the  first  branch,  15  ft.  girth  at  foot,  and  9  ft.  at  the  first 
branch,  supposed  to  be  300  years  old.  Beeches  exceeding  20  ft.  girth  are  not 
uncommon  in  England.  Its  home  is  Western,  Central,  and  South  Europe, 
not  in  Greece,  and  it  is  common  on  the  Taurus  and  Caucasus  (Talish  ana 
Elburg).  Its  north  limit  passes  through  the  south  of  Norway  and  Sweden ; 
it  is  not  found  indigenous  in  Russia  north  of  the  52d  degree  north  latitude. 
In  South  Europe  tne  Beech  is  only  found  at  a  considerable  elevation,  and 
sometimes  forms  the  upper  limit  of  forest  vegetation.  On  the  mountains  of  Cor- 
sica, for  instance,  the  vertical  regions  are  as  follows :  1°.  Evergreen  brushwood 
"  (Maki) ;  2°.  Finns  Pinaster,  Quercus  Ilex,  and  Castanea  vesca  ;  3°.  Finns  Lor- 
tcio ;  4°.  Abies pectinata  (the  Silver  Fir) ;  and  5°.  the  Beech.  The  tree  has  a 
marked  partiality  for  limestone  and  chalk  ;  well-known  instances  are  the  fine 
beech-forests  of  Buckinghamshire,  the  luxuriant  growth  of  the  tree  on  the  chalk 
cliffs  of  Moen  and  Kugen,  and  the  magnificent  forests  on  Muschelkalk  and  Lias 
in  Central  Germany. 

Castanea  vulgaris,  Lam. ;  DC.  Prodr.  xvL  ii  114. — Syn.  (7.  vesca,  Geertn. 
Sweet  Ctetnut—Chfoaignier,  Fr. ;  Edelkastanie,  Germ.  A  large,  long-lived, 
deciduous  tree,  of  rapid  growth  while  young,  more  rapid  than  the  oak,  and  at- 
taining a  gigantic  size,  stems  30-40  ft.  girth  and  certainly  1000  years  old  not  rare 
in  South  Europe,  and  much  larger  steins  being  on  record — e.g.,  the  renowned 
chestnuts  of  tne  iEtna,  two  trees,  sound  and  vigorous,  60-80  ft,  and  one  (cas- 
tagno  dei  centi  cavalli)  hollow,  in  5  pieces,  more  than  190  ft.  girth.  Sapwood 
white,  heartwood  dark-brown,  the  annual  rings  distinctly  marked  by  a  belt  of 
large  pores  close  together  (spring  wood),  surrounded  by  an  outer  belt  of  more 
compact  wood  with  very  fine  pores,  generally  arranged  in  wavy  lines.  Medul- 
lary rays  very  fine,  numerous,  which  distinguishes  chestnut  from  oak  timber 
at  a  glance.  Weight.  37-54  lb.  Old  trees  have  often  ring-shakes  and  central 
hollows,  and  the  timber  is  not  so  durable  as  that  of  oak  ;  in  the  south  of  Europe 
it  is  used  for  building,  furniture,  and  cask-staves  ;  but  the  legends  of  the  roofs  of 
old  churches  and  other  buildings  made  of  chestnut  timber,  in  France  and  Eng- 
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land,  are  mythical — wherever  examined,  such  timber  has  been  found  to  be  oak. 
It  coppices  vigorously;  along  the  Vosges  it  is  grown  for  vineyard  poles,  in  Kent 
and  Sussex  for  hop-poles.  In  the  south  of  Europe  the  chestnut  forms  extensive 
forests  more  or  less  cultivated,  the  fruit  being  its  most  valuable  produce,  form- 
ing an  important  article  of  food  for  the  inhabitants  of  the  mountainous  regions 
of  Central  France,  Spain,  Corsica,  Italy,  and  Greece.  It  is  not  certain  whether 
its  original  home  is  in  Asia  Minor  and  Greece,  or  whether  it  is  also  indigenous 
in  Italy  and  Spain.  In  England  it  was  introduced  at  an  early  age.  The  tree 
has  been  grown  in  the  N.W.  Himalaya,  and  should  be  encouraged  as  an  im- 
portant fooa-producing  tree,  wherever  it  bears  fruit. 

3.  CABPINUS,  Tournef. 

Deciduous  trees ;  buds  elongate,  closed,  with  imbricate  scales.  Leaves 
membranous,  serrate.  Male  flowers  in  drooping  sessile  lateral  hairy  cat- 
kins ;  perianth  none ;  stamens  6-12  on  short  filaments,  attached  to  the 
base  of  the  broad-ovate  scales  ;  anther-cells  distinct,  stipitate,  hairy  at  the 
tip.  Female  flowers  in  slender  drooping  terminal  spikes,  in  pairs  in  the 
axils  of  deciduous  linear-lanceolate  bracts,  each  flower  supported  by  a  3- 
lobed  or  undivided  persistent  involucre,  which  is  enlarged  in  fruit.  Ovary 
2-celled,  limb  of  perianth  dentate ;  styles  2,  erect,  filiform.  Fruit  1 -seeded, 
enclosed  in  a  hard  pericarp,  6-12-ribbed,  crowned*  by  the  perianth-teeth, 
and  often  by  the  persistent  styles,  small,  many  times  shorter  than  the  en- 
larged membranous  3-7-nerved  reticulate  involucral  bracts. 

Leaves  ovate-lanceolate,  long-acuminate,  duplicate-serrate  .  .  1.0.  vhrUnea. 
Leaves  ovate- oblong,  acute,  serrate,  teeth  simple,  subulate  •        .    ,    2.  C.  faginta. 

1.  0.  vimlnea,  WalL,  PL  As.  Ear.  t  106 ;  DC.  Prodr.  xvl  ii.  127. 
Vern.  Charkhri,  kai}  Pb. ;  Pumne,  goria,  chamkharak,  N.W.P. 

A  moderate  -  sized  tree  with  slender  drooping  verrucose  branches; 
leaf-buds  cylindric,  scales  shining,  fringed  with  short  soft  hairs.  Leaves 
glabrous,  ovate-lanceolate,  with  large  serratures  serrulate  on  the  outside, 
long-acuminate,  acumen  linear,  serrate;  blade  3-4  in.,  petiole  slender,  hairy, 
£  in.  long.  Involucral  bracts  |  in.  long,  3-5-nerved,  lanceolate,  unequal- 
sided,  the  broad  half  dentate  with  large  obtuse  teeth,  the  narrow  half 
entire,  often  with  a  short  lobe  near  the  base;  fruit  1-2  lines  long  (2-seeded, 
Lindley  in  WalL  L  c.) 

Himalaya,  extending  west  to  the  Ravi,  between  6000  and  7000  ft  Kasia 
hills.  Male  catkins  appear  before  the  leaves,  female  fl.  with  the  leaves  in  spring. 
Fr.  June-Sept  Often  found  near  water.  Bark  thin,  grey.  Wood  yellowish- 
white,  hard,  heavy,  believed  to  be  durable.  Growth  moderately  slow,  10  rings 
per  inch. 

2.  C.  faginea,  lindley.— Tab.  LXVL—  WalL  PL  As.  Ear.  iL  5.  Vern. 
Shirash,  imar,  Pb. ;  Oish,  N.W.P. 

A  moderate-sized  tree ;  branchlets  and  petioles  soft-tomentose.  Leaves 
pubescent  when  young,  glabrous  afterwards,  elliptic-oblong,  acute,  short- 
petiolate,  serrate  with  simple  subulate  serratures,  3-5  in.  long.  Involucral 
bracts  §  in.  long,  pubescent,  4-6-nerved,  triangular,  very  unequal-sided,  the 
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midrib  close  to  one  side,  which  is  entire,  forming  the  basis  of  the  triangle, 
the  other  two  sides  coarsely  dentate. 

On  the  Bias  between  4000  and  5500  ft,  on  the  Sutlei  at  6000,  in  Garhwal, 
Eamaon  at  7000  ft  Nepal  and  Bhutan.  Bark  dark  brown,  smooth,  lightly 
wrinkled.    FL  March,  April ;  fr.  July,  Aug. 

Two  species  of  Carpinus  are  in  Europe.  1°.  (7.  Betulus,  L. ;  Hook.  Stud.  FL 
345,  the  Hornbeam — Charmc,  Fr. ;  Hainbuche,  German,  with  duplicate-serrate 
leaves,  3-lobed  involucral  bracts,  the  middle  lobe  longer  ;  a  moderate-sized  slow- 
growing  tree,  with  great  powers  of  reproduction.  Coppices  vigorously,  and 
makes  useful  pollards  on  dry  grass-land.  Is  not  injured  by  frost,  and  is  often 
seen  in  Germany  fringing  the  edges  of  the  Beech-forest  along  the  bottom  of  val- 
leys, where  the  Beech  would  suffer.  The  wood  is  white,  heavy  (39-51  lb., 
Nordlinger),  and  is  marked  by  numerous  medullary  rays,  which  on  a  vertical 
section  are  3-4  in.  high.  .  Great ;  heating  power,  yields  a  better  fuel  than  even 
the  Beech.  Used  mainly  as  fuel ;  tool-handles,  the  teeth  of  cog-wheels,  and 
screws  of  wood  are  made  of  it.  Central  and  Eastern  Europe,  very  common  in 
Northern  and  Eastern  France,  indigenous  in  the  South  of  England,  and  of  Swe- 
den. Western  Asia  as  far  east  as  Asterabad,  south  of  the  Caspian.  In  Central 
Europe  commonly  associated  with  the  Beech. 

2°.  C.  duinensis,  Scop. — Syn.  C.  orientalis,  Lam.;  Reichenb.  Ic  FL  Germ, 
t.  634.  A  small  tree  or  large  shrub,  with  (generally)  small  duplicate-serrate 
leaves  and  ovate  6-8-nervea  involucral  bracts.  Italy,  Dalmatia,  Hungary, 
Greece,  Turkey,  Asia  Minor,  Caucasus,  Persia,  and  Turkestan. 

Ostrya  carpinifolia,  Scop. — Syn.  0.  vulgaris,  Willd. ;  Reichenb.  FL  Germ, 
t  635— the  Hop  Hornbeam,  is  a  moderate-sized  tree,  with  leaves  similar  to 
those  of  the  Hornbeam,  from  which  it  is  distinguished  by  the  involucral  bracts, 
forming  a  membranous  oval  bag  enclosing  tne  fruit.  Central  and  Eastern 
Mediterranean  region,  not  in  Spain,  and  in  France  only  near  Nice,  and  on 
the  coast  a  little  farther  west.    Forests  of  it  in  Greece.    Asia  Minor,  Armenia. 

4.  COBYLUS,  Tourn. 

Deciduous  shrubs  or  small  trees ;  buds  closed,  scales  imbricate ;  branch- 
lets  and  petioles  generally  with  glandular  hairs.  Male  flowers  in  drooping 
cylindrical  hairy  catkins,  catkins  fasciculate,  or  2-3  on  a  common  ped- 
uncle, perianth  none,  stamens  4,  attached  to  the  inside  of  a  broad  scale,  to 
the  edges  of  which  are  attached  two  smaller  scales  ;  anther-cells  distinct, 
with  a  tuft  of  hairs  at  the  tip,  on  short,  often  partially  connate  fila- 
ments, appearing  sometimes  as  8  stamens  with  1 -celled  anthers.  Female 
flowers  in  small  sessile  ovoid  lateral  bud-like  spikes,  with  imbricate  scale- 
like bracts,  the  flowers  in  pairs  in  the  axils  of  the  upper  bracts,  each 
flower  enclosed  by  two  or  more  minute  scales  (involucre)  cleft  into  numer- 
ous narrow  lobes.  Limb  of  perianth  minutely  toothed.  Ovary  2-celled,  1 
ovule  in  each  cell ;  styles  2.  Fruit  usually  clustered,  each  consisting  of  a 
hard  usually  1 -seeded  nut,  enclosed  in  the  enlarged  involucre  (scales),  which 
forms  a  leafy  entire  or  2-leaved  sheath,  mouth  lobed,  lobes  sometimes  spin- 
escent.    The  oily  cotyledons  of  the  germinating  seed  remain  underground. 

Leaves  ovate-oblong ;  lobes  of  involucre  spinescent ;  stamens  4, 

an  the  re  2-celled,  cells  distinct,  parallel         .        .        .        .        1.  C.  ferox. 

Leaves  obovate ;  lobes  of  involucre  not  spinescent ;  stamens  8, 

anthers  1 -celled 2.  C.  Colurna. 
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1.  0.  ferox,  Wall  PL  As.  Ear.  t  87  ;  DC.  Prodr.  xvi.  ii.  129. 

A  small  tree,  with  elongate  silky  buds,  the  outer  scales  erect  Leaves 
pubescent  when  young,  ovate-oblong,  acuminate,  closely  serrate  with  un- 
equal cuspidate  serratures;  blade  4-5  in.,  petiole  hairy,  \  in.  long.  Catkins 
fasciculate,  scales  obovate,  acute,  bearing  at  their  base  4  subsessile  stamens, 
each  with  2  distinct  contiguous  anther-cells.  Fruit  in  clusters  of  3-6,  in- 
volucre villous,  thick,  almost  fleshy,  with  pinnatifld  lobes,  the  divisions 
terminating  in  slender  spines  \  in.  long.     Pericarp  hard  thick. 

Nepal,  Sikkim  (8000-10,000  ft.)  FL  Sept.  Oct.  Wood  light,  compact,  and 
of  a  pale  colour. 

2.  0.  Oolurna,  Linn. — Syn.  G.  Jacqueniontii,  Dne.  in  Jacq.  Voy.  Bot 
t.  160.  C.  lacera,  Wall.  Vera.  Urni,  Jhelam ;  Winri,  win,  warawi, 
wuriya,  thangi,  thanJcoli,  Kashmir  and  Chamba ;  Sliurli,  sharoli,  gek, 
Sutlej ;  Kaposi,  bhotia,  baddm,  N.W.P. 

A  small  or  moderate-sized  tree;  buds  short,  nearly  hemispherical. 
Leaves  glabrous,  obovate,  acuminate,  base  cordate,  unequally  serrate,  main 
lateral  nerves  10-12  pair,  each  nerve  terminating  in  a  more  or  less  distinct 
lobe ;  blade  5-6,  petiole  1-1 J  in.  long.  Catkins  fasciculate,  scales  obovate, 
acute,  bearing  along  the  midrib  eight  1 -celled  anthers  on  short  often  more 
or  less  connate  filaments.  Fruit  in  clusters  of  2-3,  involucre  subcoriaceous, 
double,  the  inner  sheathing,  with  numerous  elevated  ribs,  cleft  into  linear- 
lanceolate  serrate  lobes  with  glandular  hairs  ;  the  outer  of  several  laciniate 
bracts. 

N.W.  'Himalaya,  5500-10,000,  ascending  in  places  to  10,500  ft,  on  the  Sutlej 
as  far  as  Pangi  on  the  right,  and  Poari  on  the  left  bank.  Also  in  South-East 
Europe  and  Asia  Minor.  Gregarious,  often  forming  extensive  thickets,  not  rare 
near  the  upper  limit  of  tree  vegetation,  and  sometimes  associated  with  Parrotia. 
Often  cultivated.  Hardy  in  England.  Fl.  early  in  spring ;  the  fruit  ripens  in 
July,  August  Generally  a  small  tree  with  short  trunk,  but  often  (particularly 
cultivated  specimens)  attains  40-50  ft.,  with  an  erect  somewhat  gnarled  trunk, 
6-7  ft.  girth.  Growth  apparently  slow,  10-12  rings  per  inch  of  radius.  Bark 
thin,  brownish-grey,  very  rugose  with  numerous  dark  wrinkles,  equal  in  width 
to  the  intervening  low  rounded  ridges,  the  ridges  divided  by  short  cross-fissures 
into  long  scales,  which  in  old  trees  often  detach  themselves  at  the  base,  and  ex- 
foliate upwards,  like  the  bark  of  JZsculus  indica.  Wood  compact  not  hard  or 
heavy,  with  fine  medullary  rays,  considered  a  good  timber — (have  old  trees  a  dis- 
tinct dark-brown  heartwood  J)  The  kernels  are  as  good  as  English  hazel-nuts, 
and  form  an  important  article  of  food  in  some  parts  of  the  hills.  In  the  bazars 
of  the  Panjab  plains  they  are  sold  under  the  name  of  findak  for  medicinal 
purposes.    They  are  imported  into  England  from  the  Levant  as  Turkey  nuts. 

(7.  AveUana,  Linn. — Hook.  Stud.  FL  345,  the  common  Hazd — Basel,  German  ; 
Coudrier,  French,  is  a  shrub  with  short-petiolate  broadly  ovate  or  rotundate 
leaves,  hairy  while  young,  and  a  single  palmately-lobed  involucre.  Europe, 
Caucasus,  Armenia,  and  Asia  Minor.  Ascends  to  5000  ft.  in  Tyrol.  The  male 
catkins  are  formed  in  autumn,  and  open  very  early,  between  Jan.  and  April,  long 
before  the  leaves  are  out  The  Hazel  is  common  in  mixed  coppice-woods  in 
England,  the  North  of  France,  and  some  parts  of  Germany.    It  requires  a  good 
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deal  of  light,  but  thrives  well  under  standards  of  Oak,  Birch,  and  Ash.    Makes 
excellent  hoops.    No  heartwood,  medullary  rays  broad,  pores  fine. 

Order  LXXIIL   HYBIGAGEJE. 

Shrubs  or  trees,  mostly  aromatic,  with  alternate  simple,  exstipulate, 
generally  serrate,  coriaceous  leaves  with  a  prominent  midrib  and  often 
resinous  dots  beneath.  Flowers  monoicous  or  dioicous,  the  male  and 
female  in  catkins  or  spikes.  Male  fl. :  Stamens  2-16,  in  the  axil  of  lateral 
bracts,  sometimes  with  2  or  more  lateral  bractlets ;  anthers  2-celled,  the 
filaments  often  connate  at  the  base.  Female  fl. :  Perianth  none ;  ovary 
1 -celled  with  1  basal  ovule,  in  the  axil  of  a  lateral  bract,  generally 
surrounded  by  2-4  more  or  less  adhering  bracteoles;  stigmas  2,  sessile. 
Fruit  a  hard-shelled,  1 -seeded  nut,  clothed  with  a  fleshy  or  waxy  pericarp. 
Seed  exalbuminous,  cotyledons  fleshy,  radicle  superior. 

1.  MYBICA,  linn. 

(Characters  those  of  the  Order.) 

1.  M.  sapida,  Wall.  Tent.  FL  Nep.  t.  45.— Vern.  KaphaL,  kaepJud, 
N.W.  HimaL  ;    Kobusi,  Nepal. 

A  moderate-sized  (always  ?)  evergreen  dioicous  tree,  the  current  year's 
branchlets  tomentose  or  pubescent  Leaves  with  a  faint  pleasant  aromatic 
smell  when  rubbed  or  broken,  alternate,  lanceolate  or  oblanceolate,  nar- 
rowed into  a  short  petiole,  those  on  older  trees  3-5  in.  long,  entire,  coria- 
ceous, on  the  under  side  pale  or  rust-coloured,  with  numerous  black 
resinous  dots ;  petiole  and  midrib  pubescent ;  main  lateral  nerves  anasto- 
mosing by  prominent  intramarginal  and  reticulate  veins.  Leaves  on 
young  plants  and  shoots  5-8  in.  long,  membranous,  with  large  and  sharp 
serratures,  and  more  numerous,  prominent,  main  lateral  nerves.  Male 
catkins  cylindric,  £  in.  long,  sessile  in  lax  axillary  drooping  racemes,  as 
long  as  leaf  or  shorter.  Female  flowers  in  slender  axillary  spikes,  styles 
red.  Fruit  a  sessile  ovoid  drupe,  several  on  axillary  peduncles,  f  in.  long, 
tuberculate,  pubescent  while  young,  glabrous  when  ripe,  with  scanty  red- 
dish pulp,  which  is  composed  of  cylindric  or  clavate  fleshy  hairs  filled 
with  red  juice  mixed  with  fine  dry  hairs  or  fibres.     Nut  rugose,  pitted. 

Himalaya,  outer  ranges,  from  3000  to  6000  ft.,  extending  north-west  to  the 
Ravi,  but  scarce  beyond  the  Sutlej.  Assam,  Kasia  hills.  Not  gregarious  in  the 
N.W.  Himalaya,  generally  in  mixed  forests.  The  leaves  are  renewed  in  April 
and  May  ;  flowers  generally  in  Oct.-Dec,  the  fruit  ripening  in  May.  It  has, 
however,  been  found  in  flower  in  spring.  Attains  30  ft.,  with  a  thick  erect 
trunk.  Bark  dark-  or  brownish-grey,  with  deep  vertical  wrinkles.  Wood  pale- 
brown,  heavy,  compact,  and  hard.  The  fruit  is  eaten,  and  it  is  sold  in  the  bazars 
of  the  hills,  the  pulp  is  scanty,  but  with  a  pleasant  aromatic  sweet  and  acidu- 
lous taste.  The  Dark  is  the  most  valuable  product  of  the  tree  ;  it  is  largely  ex- 
ported to  the  plains,  used  as  an  aromatic  stimulant,  and  externally  as  a  plaster 
against  rheumatism  (Phann.  Ind.  217). 
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Wallich  identified  this  with  a  Japanese  tree  described  by  Kaempfer  (Amoen. 
Exot.  798)  under  the  name  of  Jubat  (vulgo  Jamma  momu).  Hooker,  Bot  Mag. 
t  5727,  is  of  opinion  that  it  may  be  a  variety  of  M.  Nam,  Thunb.  (No,  vulgo 
Nagi,  tdkkura  siba,  Esempfer  Am.  Exot.  773,  874),  to  which  he  refers  as  a  syn- 
onym M  integrifolia,  Roxo.  FL  Ind.  iiL  765  ;  Wight  Ic  t  764,  765,  a  shrub  or 
tree  of  Silhet,  me  Easia  hills,  and  Assam,  with  an  ovoid  drupe,  the  size  of  a 
prune,  yellow  when  ripe,  which  ripens  in  May,  is  too  sour  to  be  eaten  raw,  but  is 
pickled  and  used  as  a  condiment  M.  Nagx,  Thunb.,  is  synonymous  with  M. 
ntbra,  Sieb.  et  Zucc  ;  Benth  FL  Hongkong.  322 ;  it  is  a  large  tree,  not  un- 
common on  the  hills  in  Japan  (vern.  Jamamo  Noki),  and  much  cultivated  on 
account  of  its  deep-red  purple  acidulous  fruit  in  Japan  and  China,  which  is 
eaten  raw  and  cooked.  The  characters  by  which  these  three  species  are  gen- 
erally distinguished  are  as  follows :  male  catkins  simple,  not  paniculate  in  M. 
Nagi,  paniculate  in  M.  integrifolia  and  sapida,  the  partial  catkins  short,  few- 
flowerea,  closely  approximate  in  M.  integrifolia,  with  the  bracts  larger,  as  long 
as  or  longer  than  the  stamens.  The  number  of  stamens  varies.  Dr  Hooker's 
view  is  probably  correct,  and  when  it  is  fully  established,  the  North  Indian 
tree  must  then  be  called  M.  Nagi,  Thunb.,  with  a  wide  range,  from  the  Panjab 
to  Japan,  and  from  China  to  the  sea-coast  of  Singapore  and  Borneo,  where  it 
grows  as  a  shrub  12  ft  high. 

Myrica  Gale,  Linn. ;  Hook.  Stud.  FL  347,  Sweet  Gale,  or  Bog  Myrtie,  is  a 
deciduous  gregarious  aromatic  shrub  in  peat-bogs,  moors,  and  wet  places 
of  Britain,  North  and  Central  Europe,  Nortn  Asia,  and  North  America,  which 
flowers  before  the  leaves  come  out  in  April,  May,  and  ripens  its  fruit  (compact 
resinous  spikes)  in  August. 

The  following,  and  probably  several  other  species  of  this  genus  yield  vege- 
table wax,  which  forms  the  outer  covering  of  the  fruit :  1.  M.  ceri/era,  L., 
Bayberry  or  Wat  Myrtle,  a  small  shrub  of  North  America,  shores  of  Lake  Erie 
and  sea-coast  to  Florida,  with  numerous  small  nuts  encrusted  with  white  wax. 
2.  M.  corcU/olia,  L.,  the  Wax  Myrtle  or  Gandleberry  bush  of  dry  sand-hills  in 
South  Africa  and  the  Cape  of  Good  Hope.  Leaves  ovate-dentate  with  cordate 
base,  fruit  ^  in.  diam.  3.  M.  arguta,  Kunth.,  a  monoicous  evergreen  shrub  on 
the  mountains  of  Venezuela  and  New  Grenada,  and  the  Andes  of  Ecuador,  Peru, 
and  Bolivia. 

Order  LXXIV.  JTJGLANDEJE. 

Trees,  rarely  shrubs,  with  alternate  pinnate  often  aromatic  leaves  with- 
out stipules.  Flowers  monoicous,  the  male  in  lateral  catkins,  the  female 
solitary,  clustered  in  erect  or  drooping  spikes.  Male  fl. :  Stamens  3-10, 
inserted  on  lateral  bracts,  generally  surrounded  by  3-6  membranous  scales ; 
anthers  2-celled,  filaments  short.  Female  fl. :  Perianth  adnate  to  ovary, 
sometimes  enclosed  by  foliaceous  bracts,  connate  and  cup-shaped  at  the 
base ;  ovary  1 -celled  with  1  erect  ovule.  Fruit  a  1 -seeded  2-valved  nut, 
often  incompletely  2-  or  4-celled  at  the  base,  and  enclosed  by  a  coriaceous 
or  fleshy  pericarp,  which  remains  attached  to  the  nut  or  eventually  separ- 
ates from  it.  Seed  without  albumen,  cotyledons  fleshy,  oily,  sinuous  or 
corrugated,  2-lobed,  radicle  short,  superior. 

Fruit  a  large  woody  nut,  enclosed  m  a  thick  coriaceous-fleshy 

pericarp,  which  separates  from  it  when  ripe     ...       1.  Juolaits. 

Fruit  small,  enclosed  in  large  foliaceous  bracts,  in  drooping 

spikes ;  pericarp  not  separating  from  the  nut  ...      2.  Engeluardtia* 
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This  small  but  remarkable  family,  which  has  great  analogy  with  Pistacia 
among  AnacarcUacecc,  except  the  nee  ovary  and  carved  embryo  of  the  latter, 
contams,'beaides  these  two  genera,  the  following :  1.  Carya,  inflorescence  similar 
to  JuglanSy  but  male  flowers  fasciculate,  and  petals  of  the  female  flowers  want- 
ing; C.  alba,  Nutt.,  and  several  other  species  of  this  North  American  genus  (hardy 
in  England)  furnish  valuable  timber,  and  yield  the  well-known  Hickory-nuts. 
2.  Platycarya  strobUacea,  Sieb.  &  Zucc.  {Fortunea  chinensis,  LindlA  a  tree  of 
Japan  and  China  (hardy  in  England),  with  the  female  flowers  at  the  base  of  the 
male  catkins,  forming  a  cone  when  in  fruit  3.  Pterocaryafraxinifolia,  Spach, 
a  tree  of  Armenia,  the  Caucasus,  and  North  Persia  (hardy  in  England),  with  12 
pair  of  serrate  leaflets,  the  male  catkins  at  the  base  of  the  female  flower-spikes, 
which  are  long,  lax,  and  drooping,  the  fruit  with  2  broad  lateral  wings. 

1.  JTTGLANS,  L. 

Aromatic  trees.  Leaves  imparipinnate ;  petioles  broad-based,  leaving 
large  scars  on  falling.  Male  flowers  in  lateral  catkins  from  the  axils  of 
fallen  leaves,  on  the  previous  year's  wood.  Perianth  of  3-6  unequal  lobes 
inserted  on  a  lateral  bract  Stamens  10-40,  filaments  free,  very  short 
Female  flowers  solitary  or  several  together  at  the  ends  of  branches ;  calyx 
tubular,  adhering  to  the  ovary,  4-toothed,  4  small  petals  in  the  sinus  be- 
tween the  teeth.  Stigmas  2,  more  or  less  fleshy,  fimbriate.  Fruit  with 
a  thick  coriaceous  or  fleshy  pericarp,  enclosing  a  hard  woody,  mostly  irreg- 
ularly-furrowed endocarp  or'nut-shelL.     Embryo  sweet,  edible. 

1.  J.  regia,  Linn. ;  Eoxb.  FL  Ind.  iii.  631.— Walnut— Noyer,  French ; 
Wallnuss,  German.  Sans.  Akshota,  dkhota.  Pers.  Charmayhz  (four 
brains  or  kernels),  used  in  Kashmir  and  Afghanistan.  Vera.  Akhrot. 
Local  names  :  Ughz>  waghz,  Afghanistan ;  Akhor,  hhory  krot,  dun,  Kash- 
mir; Kdbotang,  thdnka,  Pb. ;  Starga,  Ladak;  Kd,  Kunawar;  Akhor, 
khor,  kharot,  korot,  Jaunsar  and  Kamaon. 

A  large  tree,  youngest  shoots  velvety  or  with  floccose  pubescence.  Leaf- 
lets elliptic-oblong,  entire  (rarely  serrulate),  subcoriaceous,  glabrous,  with 
tufts  of  hairs  in  the  axils  of  nerves  beneath,  main  lateral  nerves  prominent, 
15-20  pairs ;  terminal  leaflet  largest,  petiolulate,  the  lateral,  3-4  sometimes 
5-6  pair,  subeessile,  nearly  opposite,  those  near  the  base  smaller ;  common 
petiole  6-12  in.  long,  glabrous  or  hoary.  Male  catkins  appearing  with  the 
leaves  in  the  previous  year's  axils  and  on  the  previous  year's  wood,  some- 
times in  pairs,  green,  pubescent,  cylindric,  2-5  in.  long ;  bracts  pedicellate, 
oblong,  with  6  perianth-lobes  and  10-20  stamens,  the  buds  of  the  coming 
year's  catkins  being  ready-formed  in  the  leaf-axils.  Female  flowers  1-3, 
limb  of  calyx  minute,  indistinctly  toothed,  petals  linear-lanceolate,  green, 
varying  in  length,  sometimes  half  the  length  of  ovary.  Fruit  green,  ovoid, 
glabrous,  2  in.  long,  enclosing  a  brown,  irregularly-furrowed  nut,  which  is 
2-valved,  acute  at  the  upper  end  and  divided  by  2  thin  coriaceous  dissepi- 
ments into  4  incomplete  cells,  one  dissepiment  separating  the  2  cotyledons, 
the  other  dividing  them  at  the  back  into  2  lobes.  Seed  with  2  integu- 
ments, the  outer  yellowish  brown,  the  inner  white,  very  fine. 

Of  the  varieties  described  in  DC.  Prodr.  xvi.  ii.  136,  the  following  may 

2  I 
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be  mentioned,  a.  tenera,  shell  of  nut  thin,  fragile.  &.  beloudchistana, 
leaflets  2  pair,  entire,  the  terminal  leaflet  8-10  in.  long.  Beluchistan 
near  Quetta  (a  few  trees  only,  Stocks),  y.  kamaonia,  petiole  rusty-tomen- 
tose,  leaflets  oblong-lanceolate,  entire,  6-9  in.  long,  fruit  pubescent,  shell 
of  nut  thick  and  very  hard.  Kamaon  and  Jaunsar  (cultivated,  and  wild 
on  the  head-waters  of  the  Dharaghad,  June  1873,  D.B.) 

Wild  in  many  forests  of  the  North-West  Himalaya  and  in  Sikkim  ;  also, 
according  to  the  generally  received  opinion,  in  trans-Caucasia  and  probably  in 
Armenia.  C.  Koch,  however  (Dendrologie,  i  584),  Btates  that  the  tree  is  not 
wild  in  either  of  these  countries  or  in  Asia  Minor,  and  suggests  that  its  home  may 
possibly  be  found  in  Central  Asia.  Cultivated  in  Afghanistan,  Beluchistan,  on 
the  hills  in  the  trans-Indus  territory,  at  5000-6000  ft.  near  villages ;  abundantly 
in  Kashmir,  in  the  North-West  Himalaya  between  3500  and  10,000  ft.,  both  in 
the  outer  ranges  and  in  the  inner  arid  tract,  in  Nepal,  Sikkim,  and  the  Kasia 
hills.  In  K  una  war  its  upper  limits  are  Spui  on  the  right  and  Namgia  on  the 
left  bank,  and  in  Nubra  it  is  cultivated  up  to  nearly  11,000  ft.  Grown  and 
bears  fruit  in  gardens  in  Peshawar,  grows  but  does  not  bear  fruit  in  Calcutta. 
Commonly  cultivated  in  Europe  and  Western  Asia.  In  Western  Europe  the 
Walnut  is  grown  nearly  to  58°  N.L.  in  Ross-shire,  but  only  in  sheltered  places. 
Near  Edinburgh  the  tree  grows  with  vigour,  but  ripens  its  fruit  only  in  the  finest 
and  hottest  summers  (Selby,  British  Forest  Trees,  44).  On  the  east  side  of  Europe 
it  is  found  to  52°.  It  was  known  to  the  ancients,  and  Pliny  states  that  it  was 
brought  from  Persia  (A.  De  Candolle,  Qeographie  Bot  393, 968).  Leafless  in  win- 
ter, the  new  foliage  comes  out  from  Feb.  to  April,  according  to  elevation,  and  the 
flowers  appear  about  the  same  time.  The  fruit  ripens  July-Sept  Attains,  under 
favourable  circumstances,  80-100  ft.  and  a  girth  of  10-15,  and  not  rarely  of  20  ft 
Instances  of  large  trees  are  :  22  ft.  girth  at  Sali  on  the  Chenab  at  8200  ft. ;  28 
ft.  Kullu,  Stewart ;  17  ft.  and  100  ft.  high,  Tutwa  forest,  Dharaghad,  Jaunsar, 
D.B.  Old  trunks  are  often  buttressed.  In  Ladak  the  trees  have  short  trunks 
hot  exceeding  7-8  ft.  girth,  with  a  low  rounded  crown.  Bark  }  in.  thick,  silvery 
or  dark  grey,  sometimes  mixed  with  reddish  brown.  Sap  wood  greyish  white. 
Heartwood  brown  or  greyish  brown,  often  veined  with  darker  shades,  darker 
near  the  centre.  Weight,  40-48  lb.  (Europe).  Medullary  rays  short,  moderately 
broad,  numerous.  Pores  equal  in  size  and  uniformly  distributed,  solitary  or  in 
radial  groups  of  2-4,  annual  rings  distinct ;  besides  the  annual  rings,  numerous 
minute  concentric  lines.  The  heartwood  is  very  durable,  works  well  and  does 
not  warp  or  split ;  it  is  a  beautiful  furniture- wood  *nd  polishes  well ;  the  prin- 
cipal use  is  for  gun-stocks.  It  is  also  used  .for  turning,  and  in  Kashmir  much 
of  the  lacquered  ware  is  made  of  it  The  bark  is  largely  exported  to  the  plains, 
and  sold,  under  the  name  of  dand&sa,  to  clean  the  teeth  and  strengthen  the 
gums.  It  is  also  used  (on  the  Bias)  as  a  dye-stuff  and  in  native  medicine.  The 
twigs  and  leaves  are  used  as  whiter  fodder,  which,  with  hay,  is  often  stored  on 
the  large  boughs  of  the  tree.  On  the  Sutlej  it  is  said  that  trees  which  are 
lopped  for  fodder  will  continue  yielding  fruit,  provided  they  get  rest  every 
fourth  year.  The  nut,  however,  is  the  most  important  product  of  the  tree  ; 
that  of  the  wild  tree  has  a  thick,  extremely  hard  shell  with  a  small  kernel, 
which  is  rarely  eaten  :  the  cultivated  varieties  are  numerous,  one  much  valued 
in  Kashmir  is  called  haghazi  (paper-shelled).  Where  the  tree  is  most  commonly 
cultivated,  in  Kashmir,  Pangi,  and  Kunawar,  Walnuts  form  an  important  article 
of  food.  They  are  also  exported  largely  to  the  plains,  to  Bengal,  and  the  rest 
of  India.  Oil  is  thade  of  them  in  Europe  and  in  India.  The  outer  covering  of 
the  fruit  is  employed  as  a  dye  in  Kashmir ;  in  Europe  it  is  used  for  tanning,  as 
well  as  the  bark  of  the  tree.    The  tree  produces  fruit  at  an  early  age.    On  the 
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Chenab  and  in  Kunawar  it  does  not  ripen  its  fruit  well  at  an  elevation  above 
9500  ft.  The  wild  Walnut  merits  cultivation  as  a  forest-tree  on  account  of  its 
timber  ;  when  grown  in  compact  masses  it  cannot  be  expected  to  produce  much 
fruit,  but  the  timber  would  probably  prove  one  of  the  most  valuable  of  the 
leaf-bearing  trees  of  the  North- West  Himalaya,  and  it  has  the  advantage  of  not 
being  too  heavy  for  floating.  The  tree,  however,  requires  a  rich  and  deep  soil, 
and  will  probably  not  prove  to  be  a  rapid  grower. 

J.  nigra,  L.,  the  Black  Walnut,  sometimes  called  Black  Hickory,  of  North 
America,  particularly  in  Ohio  and  Kentucky,  south  to  Florida  and  Texa^  has 
serrate,  ovate-lanceolate,  long-acuminate  leaflets,  and  a  spherical  incompletely 
4-celled  nut.  Wood  beautifully  veined,  valued  for  furniture,  heavier  than  that 
of  J.  regia  (lighter  according  to  Nordlinger,  Techn.  Eigensch.  d.  Holzes,  522). 

J.  cinerea,  L.,  the  Butter-nut  of  Canada  and  the  Northern  States,  has  oblong- 
lanceolate,  downy  leaflets,  an  oblong  nut,  2-celled  at  the  base. 

2.  ENGELHABDTIA,  Leschenault 

Resinous  trees  or  large  shrubs.  Leaves  sometimes  apparently  paripin- 
nate  by  the  abortion  of  the  terminal  leaflet.  Male  flowers  in  cylindric 
lateral  catkins.  Perianth  of  3-6  lobes,  adnate  to  a  lateral  generally  stip- 
itate  often  3-lobed  bract  Stamens  4-12,  anthers  subsessile.  Female 
flowers  in  long  drooping  bracteate  spikes.  Calyx  adnate  to  the  ovary 
with  a  4-dentate  limb.  Petals  none.  Stigmas  2,  sessile,  linear,  papillose. 
Bract  cup-shaped,  enclosing  the  flower,  limb  divided  into  4  unequal  seg- 
ments, the  inner  rounded,  often  crenate,  the  three  outer  membranous, 
veined,  generally  oblong,  the  middle  one  longest  Fruit  small,  enclosed 
by  the  enlarged  bract ;  pericarp  thin,  firmly  adhering  to  the  endocarp. 

1.  E.  Oolebrookiana,  Lindl.  in  Wall.  PI.  As.  rar.  t  208.— Yern.  Ttmar 
rukh,  Pb. ;  Mowa,  gobar  mowa,  bodal  mowa,  Kamaon ;  Khumm,  Banda. 

A  large  shrub  or  moderate  -  sized  tree,  the  current  year's  branchlets 
tomentose  or  pubescent.  Leaves  generally  approximate  near  the  ends  of 
branches,  mostly  imparipinnate,  leaflets  3-5  pair,  nearly  opposite  or  alter- 
nate, shortly  petiolulate,  elliptic-oblong,  obtuse  or  acute,  base  unequal- 
sided,  subcoriaceous  when  full-grown,  pubescent  or  tomentose  when 
young,  the  upper  side  glabrous  when  full-grown,  the  under  side  tomen- 
tose or  with  minute  round  yellowish  scales;  main  lateral  nerves  10-15  on 
either  side  of  midrib,  joined  by  prominent  reticulate  and  intramarginal 
veins.  Male  catkins  numerous,  3-5  in.  long,  generally  clustered  at  the 
base  of  the  female  spikes.  Bract  stipitate,  more  or  less  3-lobed,  bearing 
4-5  oblong  obtuse  scales,  one  generally  at  the  base,  the  others  at  the  top 
or  along  the  sides  of  the  bract,  and  6-8  sessile  hispid  mucronulate  anthers. 
A  tuft  of  hairs,  in  the  place  of  a  rudimentary  ovary,  not  rarely  between 
the  anthers.  Female  spikes  pedunculate,  5-6  in.  long,  drooping,  lax  when 
in  flower,  cylindric,  compact  when  in  fruit,  outer  bracts  in  fruit  spathulate- 
oblong,  obtuse,  the  middle  one  1-1 J  in.  long,  the  two  lateral  ones  half 
that  length,  each  with  a  prominent  midrib,  and  reticulate  veins,  witli 
minute  round  scales,  glabrous  or  pubescent,  the  inner  bract  irregularly 
dentate,  hispid  with  long  stiff"  hairs. 
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Siwalik  tract  and  outer  North- West  Himalaya,  ascending  to  6500  ft.,  common 
and  often  gregarious,  covering  large  areas  on  dry  hillsides  in  Kamaon  and 
Garhwal,  extending  to  the  Chenab,  out  scarce  west  of  the  Jumna.  Kalliangarh 
hills  in  the  Banda  district  Leafless  during  part  of  winter ;  the  flowers  appear 
with  the  young  leaves  in  March  and  April,  and  the  fruit  ripens  in  May.  Bark 
light  or  dark  grey.    Attains  a  girth  of  4-5  ft  in  North- West  India. 

Farther  researches  on  the  spot  will  probably  show  that  this  species  is  only 
a  tomentose  and  small-sized  variety  of  E.  spicata,  Blume  Flora  Javae.  1 1,  5,  of 
Nepal,  Sikkim,  East  Bengal,  Burma,  and  the  Indian  Archipelago.  In  Java  this 
is  a  gigantic  tree,  150-200  ft  high,  with  pale-red,  hard,  and  heavy  wood,  made 
into  (solid)  cart-wheels  and  gigantic  cattle-troughs.  The  leaves  are  more  gla- 
brous, the  leaflets  more  oblong  and  acuminate,  petiolate  or  sessile,  the  female 
spikes  are  12-20  in.  with  bracts  2  in.  long,  and  the  male  catkins  4-8  in.  long. 
The  bracts  of  the  male  flowers  often  terminate  in  a  mucro,  and  they  are  some- 
times abnormally  lengthened  out  into  a  3-lobed  bract,  similar  in  appearance  to 
the  outer  lobes  of  the  female  bracts.  The  scales  attached  to  these  bracts  vary 
in  size  and  shape,  from  linear-oblong  to  triangular,  and  the  number  of  stamens 
in  one  flower  is  between  4  and  10.  In  the  female  flower  the  styles  are  some- 
times bifid. 

E.  ftoxburgfuana,  LindL  in  Wall.  PI.  As.  rar.  1 199 — Syn.  Juglcms  ptero- 
coccOy  Roxb.  Fl.  Lad.  iii  631 — is  difficult  to  identify.  Roxburgh's  figure  exactly 
represents  the  habit  and  fruit  of  E.  spicata,  Blume,  for  which  it  is  probably  in- 
tended. Casimir  De  Candolle  identifies  it  with  that  tree,  but  the  representa- 
tion and  description  of  the  male  flower  is  entirely  different  Roxburgh  describes 
and  figures  (111.  in  Herb.  Kew,  2395,  copied  in  PL  As.  rar.)  the  male  flower  as 
consisting  or  4  regular  scales  or  sepals,  with  3  stamens  at  the  base  of  each,  and 
in  the  plate  these  stamens  surround  what  appears  to  be  intended  for  a  rudimen- 
tary ovary.  The  female  flower-spikes  also  are  erect,  and  not  longer  than  the 
male  catkins.  I  have  seen  no  specimens  at  all  corresponding  to  the  plate,  and 
probably  there  was  a  mistake  in  the  original  drawing.  Wallich's  specimens 
from  Nepal  marked  E.  Boxburghiana,  agree  with  E.  spicata,  Blume.  It  seems 
remarkable  that  Wallich,  who  was  acquainted  with  the  tree,  should  have  over- 
looked the  error  in  the  original  drawing  when  publishing  it  in  his  Asiatic  Plants, 
Roxburgh  states  that  the  bark  of  Juglans  pterococca  is  thick,  dark-brown,  pos- 
sessing much  tannin,  and  is  reckoned  by  the  natives  (of  Silhet,  where  it  is  called 
Bolas)  the  best  they  are  acquainted  with  for  tanning. 


Ordbr  LXXV.  GNETACEJE. 

Shrubs,  climbers,  undershrubs,  rarely  trees,  the  branches  articulated  at 
the  nodes.  Leaves  opposite  (Onetum)  or,  rudimentary,  consisting  of  a 
2-lobed  sheath  (EpJiedra).  Flowers  monoicous  or  dioicous,  in  heads  or 
spikes.  Male  flowers  consisting  of  2-8  monadelphous  stamens,  enclosed 
in  a  2-fid  sheathing  perianth ;  filaments  connate  into  a  fleshy  column ; 
anthers  1-  or  2-celled  (3-celled  in  the  abnormal  genus  Wdwitschia).  Female 
flowers  consisting  of  a  naked  ovule,  enclosed  by  a  sheathing  or  imbricate 
bract,  and  several  integuments,  one  of  which  is  often  prolonged  into  a  fili- 
form appendix  resembling  a  style.  Fruit  1-  or  2-seeded,  enclosed  in  the 
more  or  less  succulent,  persistent  fleshy  bracts.  Embryo  in  the  axis  of  a 
copious  albumen,  with  2  foliaceous  cotyledons,  radicle  superior. — Royle 
111.  347. 
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1.  EPHEDBA,  Tonrn. 

Shrubs  or  undershrubs  with  nodose  stems,  and  articulate  opposite  or 
whorled  branches.  Wood  analogous  in  structure  to  the  wood  of  conifers, 
composed  of  rays  and  wood-cells  with  discs.  Leaves  reduced  to* a  mem- 
branous sheath  with  2  opposite,  sometimes  linear  lobes.  Flowers  dioicous, 
rarely  monoicous,  in  terminal  and  lateral  short,  bracteate,  sessile  or  pedun- 
culate spikes,  opposite  in  pairs  or  whorled.  Male  flowers  in  the  axils  of 
opposite  bracts,  forming  an  ovoid  4-20-nowered  spike ;  anthers  2-10,  two- 
celled,  opening  by  pores  at  the  top.  Female  spike  of  2  flowers,  rarely  1, 
enclosed  by  a  membranous  bifid  or  bipartite  sheath,  surrounded  at  the  base 
by  numerous  imbricate  bracts.  Seeds  two,  flat  on  the  inner,  convex  on 
the  outer  face,  rarely  1  seed  only. 

Branches  erect,  internodes  1-2  In.  long  ;  anthers  6-10,  stipitate  ; 
tube  of  inner  sheath  of  female  flowers  short,  included  within 
the  outer  bracts,  bifid,  lobes  exserted  .        .        .        .        1.  E.  vulgaris. 

Branches  slender,  flaccid,  sometimes  scandent,  internodes  1-4  in. 
long ;  anthers  2-5,  sessile ;  tube  of  inner  sheath  of  female 
flowers  exserted,  truncate  or  indistinctly  2-lobed         .        .        2.  E.  Alte. 

1.  E.  vulgaris,  Rich. ;  DC.  Prodr.  xvi  ii.  354. — Syn.  E.  monostachya, 
and  distachya,  Linn. ;  Keichenb.  Ic  FL  Germ.  t.  539.  Vern.  Asmdnia, 
budshur,  butshur,  chewa,  Pb. ;  Khanda,  khanna,  Kunawar ;  Tse,  tsapatt, 
trano,  Ladak. 

A  small  rigid  shrub/  branches  green  or  brownish,  cylindric,  with  numer- 
ous raised  scabrous  lines,  internodes  1-2,  sometimes  2£  in.  long,  sheaths 
yellow  or  brown,  with  a  white  membranous  edge  and  2  acute  teeth,  shorter 
than  sheath.  Male  spikes  yellow,  subsessile,  in  lateral  or  terminal,  often 
whorled  clusters ;  anthers  6-10,  the  inner  ones  stipitate.  Female  spikes 
lateral  or  terminal,  in  pairs  or  whorled  clusters,  subsessile  or  short-pedun- 
culate ;  tube  of  inner  sheath  short,  included  within  the  outer  bracts,  2-fid, 
lobes  exserted.  Fruit  ovoid,  succulent,  sweet,  pale-  or  bright-red  when 
ripe,  £-  in.  long,  seeds  2. 

Dry  stony  hills,  Afghanistan  and  Beluchistan,  inner  arid  and  intermediate 
Himalaya,  Jhelam,  Chenab,  and  Sutlej,  between  7800  and  12,800  ft  (Urni  the 
lower  limit  in  Kunawar),  West  Tibet  to  16,600  ft.  (Stewart),  inner  Kamaon  and 
inner  Sikkim,  and  adjoining  parts  of  Tibet,  ascending  to  16,000  ft.,  South  Europe, 
North  Africa,  Western  Asia,  Caucasus,  Siberia.  FL  April-June,  later  at  high 
elevations ;  the  fruit  ripens  Aug.-Oct.  At  high  elevations,  often  not  more  than  a 
few  inches  high,  lower  down  attains  2-4  ft,  with  woody,  often  gnarled,  stems,  and 
numerous,  opposite  or  whorled,  straight  erect,  and  often  tuberculate  branches. 
Bark  grey,  rugose,  inner  substance  fibrous,  brown,  very  tough.  Wood  whitish- 
yellow.  The  fruit,  which  looks  pretty,  clustered  on  the  dark-green  branches,  is 
very  sweet,  and  is  eaten  in  some  places — e.  a.,  on  the  Sutlej.  The  branches  are 
browsed  by  goats,  the  Yak  does  not  touch  them.  In  the  treeless  parts  of  Ladak 
the  woody  roots  and  stems  are  used  as  fuel. 

2.  E.  Alte,  C.  A  Meyer— Tab.  LXIX.— Versuch  einer  Monographic 
d.  Gattung  Ephedra,  St  Petersburg,  1846,  75. — Syn.  E.  ciliata,  Fischer 
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et  Meyer.     Arab.  Alte.     Vera.  Kuchan,  nikkl  (small),  kurkan,  bratta, 
tandala,  la&tuk,  nangarwal,  Pb. 

A  shrub  with  slender  flaccid,  generally  whorled  branches ;  branchlets 
often  filiform,  with  numerous  raised  longitudinal  lines,  often  rough  with 
short  hairs,  internodes  1-4  in.  long,  sheaths  very  short,  with  two  tri- 
angular or  linear  teeth  longer  than  sheath,  often  prolonged  into  narrow 
linear  leaves.  Male  spikes  sessile,  in  lateral  or  terminal,  often  whorled 
clusters ;  anthers  2-5,  sessile.  Female  spikes  pedunculate,  solitary  or  in 
pairs ;  tube  of  inner  sheath  exserted,  truncate  or  indistinctly  2-lobed. 
Fru;t  ovoid,  succulent,  tasteless,  \  in.  long,  red  when  ripe. 

Plains  of  the  Paujab  and  Sindh,  ascending  in  the  Salt  range  to  3000  ft.  Af- 
ghanistan, Persia,  Arabia,  Aden,  Sinai.  Madden,  As.  Soc.  Journ.  xvii.  L  404,  men- 
tions an  Ephedra  in  Rajputana  (Vera.  Phok,  generally  the  name  of  Colli gonvm 
polygomiacs) ;  if  an  Ephedra,  it  probably  is  this  species.  Somewhat  gregari- 
ous, forming  dense  clumps  of  low  brushwood  in  the  most  arid,  sandy  or  stony 
places ;  branches  brown  or  somewhat  glaucous,  often  scandent  on  other  trees. 
FL  March,  April  (sometimes  in  October) ;  the  truit  ripens  in  May,  and  is  often 
long  persistent  Bark  brown,  bunches  of  stem  and  branches  are  sometimes  used 
for  gleaning  brass  dishes. 

E.  alata,  Dne- ;  DC.  Prodr.  358,  is  a  much  larger  shrub.  9-10  ft  high,  with 
stiff  erect  branches,  marked  by  having  bracts  and  sheath  of  female  flowers  with  a 
broad  white  membranous  margin,  the  inner  sheath  of  the  female  flowers  nearly 
2-partite  to  the  base,  and  3-8  subsessile  anthers  on  a  long-exserted  column. 
Deserts  of  North  Africa,  from  Algeria  to  Egypt,  Sinai,  Persia. — Aitchison  (Cat 
142J  quotes  "  Edgeworth,  Multan."  I  have  not  seen  specimens  ;  Edgeworth  in 
Florula  Mallica  Journ.  Linn.  Soc.  vi.  194,  enters  E.  alata  (without  auth.), 
which  may  possibly  be  intended  for  E.  alata,  Schimp.,  a  synonym  of  E.  Alte. 

Gnetum  scandens,  Roxb.  FL  Ind.  iii.  518— Syn.  G.  edule,  Blume  ;  Vera. 
Kwmbaly  umbli,  Bombay — is  a  stout  climbing  shrub,  with  opposite  coriaceous 
elliptic  -  oblong  petiolate  leaves,  5-6  in.  long,  whicn  turn  black  in  drying  ; 
flowers  monoicous  in  cylindric  verticillate,  paniculate  spikes,  with  numerous 
short  annular  sheaths,  the  flowers  mixed  with  articulate  hairs  closely  packed  in 
their  axils.  Male  flowers  monandrous,  anthers  of  2  distinct  cells,  opening  by  a  slit 
at  the  apex,  at  the  end  of  a  thick  column,  protruding  from  a  thick  clavate  angular 
sheath,  which  splits  in  two.  Female  flowers  consisting  of  numerous  naked  ovules 
similarly  arranged,  and  mixed  with  articulate  hairs.  Fruit  an  oblong  1 -seeded 
drupe,  1-lJ  in.  long,  narrowed  into  a  thick  short  stalk,  red  when  ripe.  The 
seeds  are  eaten.  Common  in  the  dense  forests  of  the  Western  Gnats  and 
the  Konkan — East  Bengal,  Burma,  Indian  Archipelago,  China.  The  wood 
of  Gnetum  consists  of  a  large  number  of  distinct  wedge-shaped  ligneous  masses, 
which  are  arranged  in  concentric  circles,  and  separated  by  cellular  tissue.  It 
thus  resembles  the  wood  of  Menispermaeeas  (p.  10). 

Ordbb  LXXVI.    CONIFERE. 

Shrubs  or  trees,  generally  evergreen  and  resinous.  Wood  without 
vessels,  hence  on  a  horizontal  section  without  pores,  consisting  of  medul- 
lary rays  and  long  thick-walled  wood-cells,  tapering  at  the  ends,  with 
circular  discs  (lenticular  cavities  between  the  walls  of  adjoining  cells),  on 
the  sides  parallel  to  the  rays ;  in  the  wood  of  roots  on  all  sides.   The  tur- 
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pentine  (resin)  is  generally  secreted  in  large,  branching,  intercellular  ducts 
lined  by  thin-walled  cells,  either  in  the  bark,  or  in  the  wood,  vertical 
in  the  mass  of  wood-cells,  and  horizontal  in  the  medullary  rays.  The 
annual  rings  are,  as  a  rule,  distinctly  marked  by  a  belt  of  thick-walled 
wood-cells  in  the  outer  (autumn)  wood,  and  a  belt  of  larger  wood-cells 
with  thin  walls  in  the  inner  (spring)  wood  of  the  succeeding  year.  In 
many  coniferous  woods  the  inner  belt  of  each  annual  ring  is  soft,  and 
the  outer  belt  compact  and  hard.  Leaves  alternate,  rigid,  scale-like, 
subulate,  acicular  or  linear,  rarely  with  a  broad  blade ;  without  stipules. 
Flowers  monoicous  or  dioicous,  without  perianth.  Male  flowers  in 
deciduous  catkins.  Female  flowers  solitary,  capitate,  or  in  spikes  (cones), 
consisting  of  one  or  several  ovules  adnata  to,  or  surrounded  by  carpel- 
lary  scales.  Albumen  fleshy  and  oily  (in  Araucaria  farinaceous) ;  coty- 
ledons generally  more  than  two,  whorled. — Royle  HI.  348.* 

According  to  Parlatore,  in  DC.  Prodr.  xvL  ii.,  this  Order  comprises  216 
species.     Those  of  North-West  India  belong  to  the  following  tribes : — 

Abietine<B  (Pimm,  Parlatore). — Fruit  a  cone,  with  numerous  imbricate, 
carpellary,  generally  woody  scales,  each  bearing  at  its  base  two  seeds 
(developed  from  inverted  ovules)  and  inserted  in  the  axil  of  a  bract, 
the  bract  often  dry  and  not  apparent  when  the  fruit  is  ripe — Pinus, 
Cedrus,  Abies,  Larix. 

Cupremnece. — Fruit  with  few  carpellary  scales,  varying  in  shape  and 
substance,  sometimes  fleshy,  each  bearing  at  its  base,  or  on  the  stalk 
when  the  scales  are  peltate,  1  or  numerous  seeds  (developed  from 
erect  ovules).     No  bracts — Cupressw,  Juniperus,  Callitris,  Biota. 

Taxinem  (a  distinct  Order  of  many  botanists). — Fruit  1 -seeded  (1  erect 
ovule),  supported  by  a  few  imbricate  scales — (in  Taxus  surrounded 
by  a  fleshy  cup-shaped  disc)  Taxus,  Podocarpus. 

There  are  two  other  tribes — Araueariece  and  Taxodiece — to  which  the 
following  remarkable  trees  belong :  Araucaria  BiduriUi,  Hook.,  the 
Bunya  Bunya  of  the  aborigines  of  North-East  Australia  in  27°  S.L.  A 
tall  tree  with  a  straight  stem  and  numerous  tiers  of  short  rigid  whorled 
branches.  The  cones,  which  are  said  to  ripen  every  third  or  fourth  year 
only,  are  nearly  as  large  as  a  man's  head,  and  contain  numerous  large  far- 
inaceous seeds,  which  are  an  important  article  of  food  of  the  inhabitants. 
The  cones  of  Araucaria  consist  of  numerous  imbricate  carpellary  scales, 
each  scale  with  only  1  seed  at  the  base. 

The  seeds  of  A.  imbricata,  Pavon,  are  also  eaten.  This  tree  grows  on 
the  higher  mountains  of  Chili  (36°-48°  S.L.),  is  hardy,  though  it  is  occa- 

*  Regarding  the  Coniferous  trees  of  the  N.W,  Himalaya,  the  following  papers  in 
the  Jonrn.  Agric.  and  Hortic.  Society  of  India  contain  much  valuable  information  : 
Madden,  Observations  on  some  of  the  Fines  and  other  Coniferous  Treos  of  the  Northern 
Himalaya,  and  on  Himalayan  Conifers,  vols.  iv.  and  vil,  1845,  1860;  Cleghorn, 
Notes  upon  the  Pines  of  the  N.W.  Himalaya,  vol.  xiv.,  1866.  Of  official  reports,  the 
report  on  the  Deodar  forests  of  Bussahir,  hy  D.  Brandis,  J.  L.  Stewart,  and  Capt.  E. 
Wood,  Calcutta,  1865,  contains  most  information  on  the  growth  and  natural  history 
of  the  Himalayan  Conifers. 
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8ionally  injured  by  severe  frost,  and  extensively  cultivated  in  England, 
where  it  was  introduced  in  1796,  the  highest  specimen  being  at  Dropmore, 
50  ft  high  in  1871.  This,  like  the  other  species  of  this  genus,  continues 
its  growth  throughout  the  year;  the  buds  are  open,  not  enclosed  in  scales; 
and  young  leaves  are  being  formed  at  all  times  of  the  year.  The  wood  of 
some  Araucarias  is  supposed  to  have  no  proper  annual  rings ;  the  con- 
centric bands  are  often  incomplete,  and  are  believed  not  to  indicate  any 
periodical  interruption  of  the  vegetation,  like  that  which  causes  the 
formation  of  annual  rings  of  other  coniferous  and  leaf-bearing  trees. 

The  tribe  of  Taxodiece  includes,  besides  many  other  interesting  trees  oi 
North  America,  Japan,  China,  Australia,  and  South  Africa,  the  two  giants 
of  California,  Sequoia  eempervirens,  EndL,  and  &  gigantea,  Torrey  (  Welling- 
tons gigantea,  Lindley).  The  former,  the  Redwood  of  the  coast,  is  found 
in  a  narrow  belt  between  34°  and  42°  N.L.  in  the  mountains  of  California ; 
it  has  been  known  to  attain  300  ft,  with  a  girth  of  55  ft.  Its  cones  are 
1  in.  long,  the  timber  is  excellent,  and  it  coppices  vigorously. 

Sequoia  gigantea,  the  Wellingtonia  or  Mammothrtree,  is  well  known  as 
the  reputed  tallest  tree  on  record,  attaining  300  to  330  ft,  and  a  circum- 
ference of  80-100  ft  One  individual  is  stated  to  have  been  450  ft.  high. 
As  regards  height,  Eucalyptus  Globulus  and  obliqua  of  Tasmania,  and 
other  Australian  Eucalypti  (p.  231),  rival  the  Californian  tree.  Abies 
Douglasii  (p.  527)  and  Sequoia  sempervirens  probably  stand  in  the  sec- 
ond rank ;  and  Antiaris  innoxia  (p.  427),  with  the  Deodar  (p.  518),  under 
exceptionally  favourable  circumstances,  take  the  third.  Of  European 
trees  "the  Silver  Fir  (p.  529)  comes  next,  but  it  rarely  attains,  even  in  the 
most  luxuriant  and  compact  forests  of  the  Southern  Schwarzwald,  200  ft 
Eng.,  one-half  the  height  of  the  Wellingtonia  ;  and  it  remains  consider- 
ably behind  the  great  variety  of  trees  which  compose  the  dense  evergreen 
forests  of  Tenasserim  and  of  the  crest  of  the  Western  Ghats  (where  not 
cleared  for  coffee  plantations),  which  often  form  a  dense  mass  of  vegeta- 
tion, unbroken  for  miles,  on  an  average  200  ft  high. 

The  Mammothrtree  has  a  much  more  limited  range  of  distribution  than 
any  of  the  other  forest  giants  just  mentioned.  like  the  Deodar,  Finns 
excelsa,  and  the  Larch  of  the  Alps  and  Carpathians,  it  is  an  inhabitant  of 
the  mountains,  but,  so  far  as  known  at  present,  it  is  only  found  in  a  belt 
25  miles  long  in  N.L.  38°,  in  the  valleys  on  the  west  side  of  the  Sierra 
Nevada  of  California  at  an  elevation  of  4000  to  7000  ft 

The  wood  of  the  Mammoth-tree  has  distinct  concentric  rings,  the  inner 
belt  of  each  being  composed  of  soft  spongy  wood,  while  there  is  a  narrow 
but  hard  and  horny  outer  belt  of  darker  colour.  It  has  been  asserted  that 
two  or  more  of  such  rings  are  formed  in  one  year.  The  cones  of  S.  gigan- 
tea are  2-2  A  in.  long ;  they  consist  of  imbricate  scales,  like  the  cones  of 
Abietinece,  out  each  scale  has  5  seeds  at  its  base.  Both  Sequoias  are 
hardy  in  England. 

Fruit  a  cone  with  imbricate  scales. 
Leaves  persistent  in  clusters  of  2-5,  in  the  axils  of  membran- 
ous scales ;  cones  ripen  the  2d,  sometimes  the  3d  year, 
scales  thickened  at  the  apex 1.  Puros. 
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Leaves  persistent,  numerous,  in  tufts  at  the  ends  of  arrested 
branchlets ;  cones  requiring  2  years  to  ripen,  scales  broad 

with  a  thin  sharp  eage 2.  Cedrus. 

.    Leaves  persistent,  single,  not  in  tnfts ;  cones  ripening  the 

same  year ;  scales  with  a  thin  sharp  edge       ...  3.  Abies. 

Leaves  deciduous,  in  tufts ;  cones  ripening  the  same  year ; 

scales  with  a  thin  sharp  edge 4.  Larix. 

Fruit  woody  subglobose,  witn  peltate  scales,  tightly  closed 
before  maturity;  leaves  persistent,  closely adpressed,  scale- 
like and  imbricate,  or  subulate 5.  Cupressus. 

Fruit  fleshy. 
Female  catkins  ovoid,  of  3-6  coalescent  scales,  fleshy  in  fruit, 

ripening  the  second  year  forming  a  1-3-seeded  berry      .  6.  Juniperus. 
Female  flowers  solitary,  consisting  of  an  erect  ovule  seated  on 
a  fleshy  disc,  which  enlarges  into  a  fleshy  cup  surround- 
ing the  seed 7.  Taxus. 

1.  PINUS,  Linn. 

Evergreen  monoicous  trees,  the  branches  generally  in  whorls  at  the  base 
of  each  year's  terminal  shoot  Leaves  on  the  first  shoots  of  seedlings  and 
on  elongating  branchlets  single,  acicular  subulate  or  squarniform,  bearing 
in  their  axils  arrested  branchlets,  consisting  of  a  short,  tubercular  axis,  and 
a  number  of  membranous  sheathing  scales  which  surround  a  cluster  of  2-5 
acicular  leaves.  Axillary  buds  are  as  a  rule  only  developed  into  elongated 
branches  at  the  end  of  each  year's  terminal  shoot,  one  whorl  of  side  branches 
being  formed  annually,  so  that  the  age  of  a  young  tree  may  be  ascertained, 
not  only  by  counting  the  annual  rings  of  the  wood,  but  also  by  the  num- 
ber of  whorls  on  the  stem.  There  are,  however,  exceptions :  Pinus  excelsa 
and  Pinaster  often  form  two  whorls  in  one  season,  and  P.  Gerardiana  and 
others  are  apt  to  throw  out  scattered  side  branches,  not  in  regular  whorls. 
The  male  catkins  are  in  the  axils  of  membranous  bracts,  clustered  round 
the  branch  in  a  dense  raceme  at  the  base  of  the  current  year's  shoot,  so 
that  in  those  branches,  which  habitually  bear  male  flowers,  there  are  often 
breaks  in  the  foliage  indicating  the  position  of  previous  year's  catkins. 
Antheriferous  scales  numerous,  imbricate,  each  scale  with  2  distinct  an- 
ther-cells on  its  under  surface,  prolonged  beyond  them  into  a  membranous 
crest.  Female  flowers  on  separate  branches,  solitary  or  in  whorls,  gener- 
ally at  the  end  of  the  current  year's  shoot,  subsessile  or  pedunculate,  ped- 
uncle with  scaly  bracts.  Ovules  inverted,  in  pairs  at  the  base  of  the  car- 
pellary  scales,  each  scale  in  the  axil  of  a  bract  which  disappears  before  the 
fruit  ripens.  Cones  sessile  or  stipitate,  formed  of  the  enlarged  woody 
carpellary  scales,  which  are  more  or  less  thickened  at  the  apex.  Seeds 
oily,  with  a  hard  woody  testa,  in  shallow  excavations  at  the  base  of  the 
scales,  often  winged.     Cotyledons  3-12,  linear. 

Leaves  in  clusters  of  three ;  cones  ovoid  or  ovoid-conical. 
Sheathing  scales  persistent,  fimbriate  at  the  edges ;  seeds 

with  a  large  wing 1.  P.  longifolia. 

Sheathing  scales  deciduous  J  seeds  with  a  short  caducous 

wing 2.  P.  Otrardiana. 

Leaves  in  clusters  of  five  ;  sheathing  scales  deciduous ;  cones 

cylindric,  scales  not  much  thickened  at  the  top    .        .        8.  P.  excelsa. 
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A  two-leaved  Pine  is  described  under  the  name  of  P.  Eoyleana,  Jameson 

Steport  upon  the  Bot  Gardens  of  the  N.W.  Provinces,  1854,  p.  43,  and  Journ. 
ort.  Soc  1855,  52).  The  cones,  of  which  a  number  are  in  the  Kew  Museum, 
are  ovoid-conical,  2  in.  long,  the  ends  of  the  scales  with  a  sharp  hook  similar  to 
the  cones  of  some  varieties  of  P.  sylvestris.  The  leaves  (which  I  have  not  seen) 
are  described  as  2  in  a  sheath,  2-2£  in.  long,  stiff  ana  light  glaucous  green, 
sheaths  short  and  partially  persistent  Seeds  very  small  with  a  broadish  wing, 
rather  more  than  £  in.  long.  Cotyledons  6.  Jameson  states  that  it  was  discovered 
in  1850  by  the  Garden  Seed  Collectors  on  the  Gosainthan  mountain  in  Nejwd, 
at  an  elev.  of  10,000  ft.  above  the  sea.  Seeds  were  sent  to  England,  from  which 
plants  were  raised  in  the  Hort.  Soc.  Garden  in  1853,  but  this  is  all  that  is 
known  regarding  this  doubtful  species,  which  Parlatore  doubtfully  suggests 
might  be  P.  Kasya  (DC.  Prodr.  xvi.  ii.  390),  but  it  evidently  is  closely  allied 
to  P.  sylvestris.  Another  doubtful  species,  classed  by  Parlatore  under  the 
2-leaved  Pines,  is  P.  persica,  Strangways  (Loudon's  Gardeners'  Magazine,  1839, 
p.  130),  shape  of  the  cone  said  to  be  like  that  of  P.  Pinea,  seeds  large,  with 

gibbous  wings.    Under  this  name  a  2-leaved  Pine  is  cultivated  at  Kew,  be- 
eved  to  be  P.  halepensis.    Parlatore  describes  it  with  cylindric  obtuse  cones, 
and  the  leaves  in  threes  and  fours. 

1.  P.  longifolia,  Koxb.  Fl.  Ind.  iii.  651 ;  Cleghorn,  Pines  of  the  N.W. 
Himalaya,  t  3 ;  Eoyle  111.  t.  85.  Sans.  Sarala.  Vern.  Ndkhtar  (sMutai, 
splinters  of  wood),  Afg. ;  Chil,  chlr,  drab  chir,  Pb. ;  Saral,  Jaunsar ;  Chtr, 
salla,  8apin  (straight  tree),  kolon,  kolan,  kolain,  fcatton,  Garhw.,  Kamaon ; 
Thansa,  Eoyle,  N.W.  Him. ;  Dhup,  Oudh.  In  Sikkim  called  Chiiet-kung 
by  the  Lepchas,  and  Teadong  by  the  Bhotias. 

A  large  tree  with  symmetrical  branches  high  up  on  the  trunk,  forming  a 
rounded  head  of  light  foliage.  Bark  rough,  cut  into  polygonal  plates  by  deep 
dark-coloured  furrows.  Leaves  in  clusters  of  three,  9-12  in.  long,  some- 
times longer,  slender,  inner  face  keeled,  so  as  to  be  nearly  triquetrous,  with 
a  rounded  convex  back.  Sheath  persistent,  greyish  brown,  of  numerous 
closely  imbricate  bracts,  fimbriate  at  the  edges  with  long  fibres.  Cones 
on  short  stiff  stalks,  spreading  or  recurved,  solitary  or  in  whorls,  of  3-5, 
ovoid-conical,  4-7  in.  long,  3  in.  diam.  above  the  base.  Scales  l£-2  in. 
long,  f  in.  broad,  and  \  in.  thick  at  the  top,  the  apex  (apophysis)  forming 
a  spreading  or  recurved  obtuse  pyramidal  beak,  with  4-6  more  or  less  dis- 
tinct rounded  faces.  Seeds  with  a  thin  membranous  wing  £-1  in.  long, 
obtuse,  oblanceolate  and  unequal-sided.  Cotyledons  12  on  the  average 
(Madden). 

Afghanistan,  cultivated  at  Kandahar,  3500  ft.  Kafiristan  at  6000  ft  Eastern 
slopes  of  the  Suliman  range,  where  Dr  Stewart,  in  1860,  supposed  its  lower  limit  to 
be  over  9000  ft.,  Pb.  PL  226.  Abundant  in  the  Siwalik  tract  and  outer  Himalaya 
from  the  Indus  to  Bhutan,  generally  between  1500  and  6000  ft  elevation,  occa- 
sionally ascending  higher,  to  7500  ft.  in  Kamaon.  The  lower  and  upper  limits  of 
this  tree  in  the  different  parts  of  the  Himalaya,  under  different  circumstances,  are 
by  no  means  well  known.  In  the  Paniab,  north  of  the  Sutlej,  1800  ft  is  gene- 
rally regarded  as  the  lowest,  and  5000  ft  as  the  upper  limit ;  at  Simla  the  tree 
grows  as  high  as  7000  ft,  and  this  is  generally  its  upper  limit  in  Kamaon.  In 
Sikkim  and  Bhutan  it  does  not  rise  beyond  3000  or  4000  ft  In  the  Sutlej 
valley  this  Pine  skirts,  in  open  forests,  the  trees  standing  far  apart,  the  lower 
slopes  of  the  hills  on  both  sides  of  the  Sutlej  river  as  far  as  the  Wangtu  bridge, 
where  it  reaches  its  upper  limit  in  the  valley.    Cultivated  in  the  plains  of  Nortn- 


Digitized  by  LjOOQIC 


Pinus:]  LXXVL  CONIFHLE.  507 

West  India,  and  grows  even  at  Calcutta.  In  England  requires  shelter  in  winter. 
Gregarious,  forming  nearly  pure,  open  forests,  often  with  scanty  underwood  of 
Andromeda,  Berberis,  Rkvs  Cotinus,  and  locally  at  lower  elevations,  of  Carina 
diffusa.  FL  Feb.- April ;  the  cones  require  12-15  months  to  ripen ;  they  open  and 
shed  their  seeds  in  April  or  May,  but  are  long  persistent  afterwards,  so  that  in 
autumn  there  are  numerous  seedless  cones  on  the  trees.  Ribbentrop  (Panjab  Arbo- 
ricult.  178)  states  that  in  the  Panjab  the  seed  ripens  in  October,  and  that  the  best 
time  to  collect  seed  is  to  pick  the  cones  from  Dec.  to  March.  The  leaves  gene- 
rally remain  2-3  years  on  the  branches,  the  oldest  being  shed  in  May  and  June. 
Attains  70,  and  at  times  100-110  ft. ;  trunk  tall,  erect,  straight,  6-7,  rarely  10-12 
ft.  girth.  Crown  oval  when  young,  rounded  when  old,  extremities  of  branch- 
lets  turned  upwards,  foliage  of  old  trees  dark,  of  young  trees  lighter  green. 
Bark  £  in.  thick,  cut  up  bv  deep  fissures  and  cracks  into  irregularly  polygonal, 
sometimes  oblong  thick,  large  grey  or  reddish  plates,  inner  substance  reddish- 
brown,  compact  Wood  yellowish,  reddish-white  or  brown,  no  distinct  heart- 
wood.  The  weight  of  seasoned  Chir,  according  to  experiments  made  at  Rurki, 
is  27  lb.,  and  the  value  of  P.  932  (average  of  10  exp.,  extremes  818  and  1084). 
Experiments  made  at  Almora  by  Capt.  Jones  in  1844,  and  recorded  by  Madden, 
give  34-45  as  the  weight  of  unseasoned  wood  felled  one  month,  P=626  (15  exp.), 
and  36-41  lb.  for  seasoned  timber,  P=545  (6  exp.)  The  wood  is  easy  to  work, 
and  is  extensively  used  in  the  hills  for  building— roof-trees  are  said  to  last  two 
generations  in  Kamaon — also  for  shingles  where  slate  is  not  available,  at  the  tea 
plantations  for  tea-boxes,  and  there  is  a  considerable  export  of  it  to  the  plains  on 
several  of  the  Himalayan  rivers.  On  the  Sutlej  and  Bias  it  is  largely  employed  for 
the  bottoms  of  boats.  As  a  rule,  however,  the  wood  is  not  durable;  kit  is  attacked 
by  insects,  and  decays  rapidly  when  exposed  to  wet.  In  Kamaon,  about  Piura, 
and  in  several  places  on  the  Ward  wan  branch  of  the  Chenab,  a  large  proportion 
of  the  trees  have  the  bark  and  the  fibres  of  the  wood  much  spirally  twisted,  in 
the  same  way,  only  to  a  much  greater  degree  than  is  often  seen  in  horse-chest- 
nuts in  Europe.  The  wood  of  the  twisted  trees  is  useless  for  any  purpose  save 
fuel.  It  has  been  supposed  that  the  twist  is  caused  by  the  local  winds,  but  the 
twisted  are  often  mixed  with  straight-grown  trees,  exactly  as  is  the  case  in  an 
avenue  of  horse-chestnuts,  and  their  occurrence  is  confined  to  particular  locali- 
ties not  more  exposed  to  the  action  of  the  wind  than  the  neighbouring  tracts. 

The  Chir  probably  produces  more  turpentine  and  resin  than  the  otner  Coni- 
fers of  the  Nbrth-West  Himalaya  ;  it  is  obtained  by  making  incisions  in  the 
stem,  or  by  stripping  off  the  bark.  The  crude  turpentine  and  resin  is  called 
Biroza  or  ganaha  firoza.  generally  in  N.W.  India,  dhup  in  Oudh,  beria  or 
biroja  in  Garhwal,  and  Jchatja  near  Simla.  The  Sanscrit  word  is  kshtra,  whence 
probably  the  name  chir.  In  a  report  on  the  resinous  products  of  the  Garhwal 
Forest  Division,  of  March  1867,  R.  Thompson  states  that  the  quantity  of  berja 
annually  brought  down  to  the  markets  at  the  foot  of  the  hills  may  be  assumed 
at  between  1000  to  1200  maunds  of  80  lb.  each,  at  prices  varying  from  3  to  4£ 
rupees  per  maund, — and  he  describes  the  procedure  as  follows :  "  Several  deep 
triangular-shaped  niches  are  cut  into  and  around  the  trunk  of  the  tree.  The 
niches  are  12-18  in.  long,  and  6-8  in.  deep.  The  base  of  the  niche  is  hollowed 
out  so  as  to  form  a  sort  of  receiver  for  the  resin  after  it  exudes.  These  are 
emptied  out  as  filled,  which  takes  10-15  days  from  the  time  of  first  cutting. 
The  receivers  are  filled  and  emptied  several  times  during  the  season,  which  lasts 
from  15th  March  to  15th  June,  or  3  months.  The  yield  of  an  oidinarv-sized 
tree  is  10-20  lb.  of  berja  for  the  first,  and  about  a  third  of  the  quantity  the 
second  year,  after  which  the  tree  either  dies  or  is  blown  down."  In  the  Panjab 
in  1868  the  crude  resin  sold  for  4-7  rupees  per  maund.  Tar  (mixed  with  turpen- 
tine and  products  of  destructive  distillation  of  wood)  is  also  made  by  filling  an 
earthen  pot  (perforated  at  the  bottom  with  small  holes)  with  chips  of  resinous 
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wood,  the  pot  is  closed  and  luted  over  with  wet  mud,  pieces  of  dry  cow- 
dung  are  heaped  over  it,  and  lighted.  This  fuel  burns  slowly,  and  the  tar  runs 
into  a  second  smaller  pot  placed  underneath  the  other  in  a  hole  dug  in  the 
ground  (Journ.  As.  Soc.  ii  249).  Spirit  of  turpentine  is  distilled  from  the  crude 
turpentine  in  the  Panjab,  the  Bijnaur  district,  and  elsewhere  in  North-West 
India ;  in  the  Panjab  the  crude  turpentine  to  be  distilled  is  mixed  with  water 
and  carbonate  of  soda.  The  residue  (pale  resin,  colophony)  is  called  tundras  in 
Bijnaur.  The  wood  of  stumps  and  of  trees  which  had  been  notched  and  muti- 
lated is  often  so  full  of  resin  as  to  be  translucent,  and  such  wood  is  used  for 
torches  and  in  place  of  candles,  in  houses  and  mines.  The  bark  is  used  for 
tanning,  and  as  fuel  for  iron-smelting.  Charcoal  is  often  made  of  the  wood. 
The  charcoal  of  the  leaves,  mixed  with  rice-water,  is  used  instead  of  ink.  The 
seeds  {kalghoza9  chalhatti)  are  eaten,  and  are  of  some  importance  as  food  in 
times  of  scarcity;  they  have  a  strong  taste  of  turpentine. 

The  Chir  requires  much  light,  and  seedlings  will  not  spring  up  under  shade. 
Nevertheless  the  regeneration  of  Chir  forests  by  selfrsown  seedlings  is  good,  and 
will,  with  properly-regulated  cuttings,  probably  not  present  any  great  difficulty 
wherever  fires  ana  cattle  can  be  excluded.  It  is  easily  raised  from  seed,  but  re- 
garding its  cultivation  on  a  large  scale  not  much  experience  has  yet  been  gained* 
Ribbentrop  (Hints  on  Arboriculture  in  the  Panjab,  179)  states  that  the  tree 
makes  a  long  tap-root  in  its  early  youth,  which  must  not  be  injured  in  trans- 
planting. The  growth  is  moderately  rapid  (4-5  rings  per  inch).  It  has  much 
tenacity  of  life. 

Nearly  allied  is  P.  Kenya,  Royle  ;  DC.  Prodr.  xvi  ii  390,  the  Pine  of  the 
Kasia  lulls  (2000-6000  ft),  and  oi  the  mountains  east  of  Touncoo,  between  the 
Sitang  and  Yunzalin  rivers  in  Burma,  where  I  found  it  in  Feb.  1859,  forming 
extensive  forests  at  elevations  above  3000  ft,  as  a  large  tree,  attaining  200  ft  in 
height,  the  wood  very  resinous.  (Tinyvben^  Burin.)  It  has  shorter  and  more 
slender  leaves  (3  in  a  sheath),  the  young  cones  are  recurved,  on  long  bracteate 
stalks,  the  ripe  fruit  is  smaller  than  that  of  P.  longifolia,  2-3  in.  long,  the  top 
of  the  scales  flat  or  convex,  without  any  prominent  beak  at  the  end.  On  the 
Yunzalin  plateau,  the  male  flowers  open  in  Feb.,  and  at  that  time  cones  of 
several  stages  of  growth  are  on  the  trees.  Of  the  tree  in  the  Kasia  hills  Hooker 
gives  the  following  aocount :  "  They  had  5  years'  old  cones  on  them  as  well  as 
those  of  all  succeeding  years  ;  they  bear  male  flowers  in  autumn,  which  impreg- 
nate the  cones  formed  the  previous  year.  Thus  the  cones  formed  in  the  spring 
of  1850  are  fertilised  in  the  following  autumn,  and  do  not  ripen  their  seeds  till, 
the  second  following  autumn,  that  of  1852." — Himalayan  Journals,  ii  288.  The 
time  of  impregnation  of  the  female  flowers  of  P.  hngifolia  merits  farther  in- 
quiry, also  the  time  which  the  cones  require  to  ripen  It  would  be  remarkable, 
though  not  unexampled  (see  Qttercus  Suber  and  oceidentalui),  if  two  species  6o 
closely  allied  were  found  to  differ  in  this  respect 

2.  P.  Gerardiana,  WalL— Tab.  LXVIL— Royle  EL  t  85  ;  Cleghom 
1.  c.  t.  4.  Vern.  Chilghoza,  jalghoza,  Afg. ;  CJUri,  prita,  mirri,  galbqja, 
galgqja,  Chenab ;  Kashtiy  Ravi ;  Ri,  rhi,  Kunawar ;  KannucM,  koniun- 
dii,  kaninchi,  West  Tibet.  Called  Konecha,  kolecha,  by  the  Juwahir  Bhu- 
tdyas  (Madden).    The  seeds :  Neoza,  nioza. 

A  middle-sized  tree  with  a  short  rounded  crown  and  grey  bark,  peeling  off 
in  large  flakes.  Foliage  dark  green,  branches  smooth,  nut-brown.  Leaves 
in  clusters  of  three,  3-5  in.  long,  stiff,  §  line  broad ;  sheath  and  bracts 
deciduous.  Cones  while  young  (catkins)  erect  on  stout  scaly  peduncles 
1  in.  long,  when  mature  glaucous,  ovoid-oblong,  6-9  in,  loitg,  4-5  in.  diam. 
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at  base.  Lower  part  of  scales  1-1£  in.  long,  1-1 J  in.  broad  at  top,  tipper 
part  recurved,  obtusely  triangular,  compressed,  spinescent.  Seeds  cylin- 
dric,  1  in.  long,  with  a  short  caducous  wing. 

Common  in  North  Afghanistan  and  Kafiristan,  abundant  on  the  Safedkoh 
and  probably  also  at  high  elevations  on  the  Suliman  range.  In  the  N.W. 
Himalaya,  locaHy  in  the  inner  valleys  with  a  drier  climate,  beyond  the  influ- 
ence of  the  periodical  rains.  Indus  valley  between  Astor  and  Iskardo,  and  in 
Gilgit.  On  the  Dhenab,  common  below  Kilar.  on  a  short  portion  of  the  main 
river,  and  on  the  Marru,  a  tributary  (5800-8000  ft.)  A  few  trees  occur  at  one  place 
on  the  Ravi  (at  8000-8600  ft.)  In  Kunawar,  generally  occupying  the  lower 
slopes  of  the  mountain-sides  near  the  river,  between  6000  and  10,000  ft.  (Capt. 
Gerard  states  up  to  12,300  ft.  near  Sungnam),  from  Chergaon  and  Jani  to  Han- 
garang  and  Dabling.  Planted  at  Serahn,  15  miles  lower  down  the  valley,  and 
within  the  full  range  of  the  monsoon,  but  does  not  bear  fruit  Also  in  British 
Garhwal,  between  Malari  and  Bampa,  on  the  route  to  the  Niti  Pass,  at  6000- 
10,000  ft.  (Dr  Jameson,  1846).  Gregarious,  but  not  forming  dense  forests,  fre- 
quently associated  with  Deodar,  often  on  dry  steep  rocky  slopes,  on  granite  and 
clay-slate  in  Kunawar.  The  male  flowers  appear  in  June  and  July, and  the  yellow 
pollen  falls  abundantly  at  that  time,  and  is  carried  about  by  the  wind.  The 
cones  ripen  in  the  second  year ;  at  lower  levels  by  the  end  of  September,  at 
higher  elevations  about  the  middle  of  October.  The  leaves  remain  3-4  years  on 
the  branches.  Attains  30-40,  at  times  50-60  ft.,  with  a  short  straight  trunk  (clear 
of  branches,  to  8  or  10  ft),  girth  6-7,  rarely  12ft.;  branches  strong,  horizontal 
or  decurved,  the  ends  turned  up,  forming  a  broad  oval  or  rounded  compact 
bushy  crown.  Bark  grey,  greenish  grey,  often  silvery,  with  darker  blotches, 
without  fissures  cracks  or  roughness,  exfoliating  in  long  thin  flakes,  leaving  ex- 
posed patches  of  the  fresh,  smooth,  darker-coloured  inner  bark.  The  peculiarly 
smooth  bark  of  this  species,  which  is  never  transformed  into  a  rough  outer  coat- 
ing like  that  of  the  other  pines,  was  first  noticed  by  Dr  W.  Homneister,  who 
accompanied  Prince  Waldemar  of  Prussia  in  his  journey  through  India  in  1845 
and  1846. 

The  wood  is  used  for  the  hook  which  supports  the  passenger's  seat  on  the 
single-rope  swing-bridge  ;  it  probably  is  tough,  but  is  hardly  ever  felled,  as  the 
tree  is  valuable  on  account  of  the  edible  seeds.  It  is  very  resinous,  and  a  white 
resin  also  exudes  abundantly  from  the  bark  and  cones.  Baskets  and  rough 
water-buckets  are  made  of  the  bark.  The  cones  are  plucked  before  they  open, 
and  are  heated  to  make  the  scales  expand,  and  to  get  the  seed  out.  Large  quan- 
tities of  the  seeds  are  stored  for  winter  use  ;  they  form  a  staple  food  of  the  in- 
habitants of  Kunawar,  are  often  eaten  ground  and  mixed  with  flour.  It  is  a 
common  saying  in  Kunawar,  "One  tree  a  man's  life  in  winter."  They  are 
also  exported  to  the  plains,  and  considerable  quantities  are  imported  annually 
into  North- Western  India  from  Afghanistan  by  the  Khaiber  and  Bolan  Passes. 
They  are  oily,  with  a  slight  but  not  unpleasant  turpentiny  flavour.  The  seeds 
and  an  oil  extracted  from  them  are  used  in  native  medicine. 

To  the  same  section  (Tasda,  with  3  leaves  in  a  sheath)  as  the  preceding  species, 
belong  three  important  trees  of  Eastern  North  America :  1.  P.  cmstralu,  Mich- 
aux,  the  Long-leaved  or  Yellow  Pine,  also  called  Pitch  Pine,  a  large  tree,  which 
clothes  extensive  dry  sandy  tracts,  known  as  the  Pine  Barrens,  along  the 
coast  of  South  Virginia,  the  two  Carolinas,  Georgia,  and  Florida.  The  heart- 
wood  is  compact,  heavy  (40-53  lb.  per  cub.  ft),  strong,  durable,  and  much  prized 
in  America  ior  house-  and  ship-building.  It  is  very  resinous,  and  yields  the 
main  supply  of  American  resin  and  turpentine. 

Michaux  (Forest  Trees  of  North  America,  1819,  ii.  271)  gives  the  following 
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description  of  the  mode  of  procedure,  which  is  confirmed  by  other  accounts  : 
In  winter  a  cavity  is  cut  into  the  base  of  the  trunk  about  3  or  4  inches  from  the 
ground,  commonly  of  the  capacity  of  3  pints,  and  about  4  in.  deep.  These  cavities 
are  called  boxes,  and  they  have  the  shape  of  a  large  distended  waistcoat-pocket. 
When  the  trees  are  large,  2  or  sometimes  4  boxes  are  excavated  on  opposite 
sides  of  the  trunk.  Two  oblique  gutters  are  made  at  the  edges  of  the  box,  and 
the  surface  of  the  stem  is  hacked  or  chipped  above  the  box  ;  this  is  repeated  once 
a- week  ;  the  first  year  the  chippings  extend  12  in.  upwards,  and  are  carried  up 
higher  everv  year,  but  after  5  or  6  years  the  tree  is  generally  abandoned.  The 
turpentine  begins  to  run  about  the  middle  of  March,  and  the  hottest  months, 
July  and  August,  are  the  most  productive.  The  boxes  generally  fill  every  three 
weeks,  and  the  turpentine  is  ladled  out  with  wooden  shovels  into  pails.  Fires 
are  the  great  danger,  and  on  that  account  the  ground  at  the  foot  of  the  trees  is 
carefully  cleared  of  leaves  and  herbage.  The  solid  masses  of  resin,  which  con- 
crete on  the  chipped  part  of  the  stem,  are  collected  under  the  name  of  scrap- 
ings. In  ordinary  years  it  is  estimated  that  3000  trees,  which  generally  form 
the  charge  of  one  person,  yield  75  barrels  of  turpentine  and  25  barrels  of  scrap- 
ings in  one  season,  which  supposes  the  boxes  to  be  emptied  five  or  six  times 
during  the  season.  The  method  of  collecting  resin  of  P.  Pinaster,  Laricio,  and 
halepensis,  in  France  and  Corsica,  described  at  p.  514,  differs  essentially 
from  the  American  system,  the  scars  being  flat,  and  the  turpentine  being  col- 
lected either  in  earthen  pots,  or  in  cavities  cut  in  the  roots  or  made  m  the 
sand  at  the  foot  of  the  tree.  Large  quantities  of  tar  are  made  from  the  tops 
and  branches  and  dead  trees  of  Pinus  australis  in  charcoal-kilns,  which  have 
the  shape  of  a  truncated  and  inverted  cone  ;  Michaux  states  that  a  kiln  10-12 
ft.  high,  20  ft.  diam.  below,  and  25-30  ft.  above,  yields  100  barrels  of  tar, 
which  seems  a  very  large  quantity.  It  is  evident  that  the  yellow  pine  is  more 
resinous  than  most  other  Conifers.  The  wood  of  this  tree  is  extensively  used  for 
building  in  the  Southern  States,  it  is  also  exported  largely  to  the  West  Indies. 
The  species  is  distinguished  by  long  cylindrical  cones,  6-10  in.  long,  the  scales 
armed  with  short  recurved  spines  ;  the  leaves  are  10-16  in.  long. 

2.  P.  Tceda,  Linn.,  the  Loblolly  Pine,  grows  in  the  Southern  States,  mainly 
in  the  long  narrow  marshes  that  intersect  the  Pine  Barrens.  It  also  is  tapped 
for  resin,  but  is  less  valued. 

3.  P.  rigida,  Mill.,  the  Pitch  Pine,  inhabits  the  Northern  States  ;  during  last 
century  it  yielded  large  quantities  of  resin  and  tar,  but  the  wholesale  destruc- 
tion of  the  trees  has  diminished  or  stopped  the  supply  from  that  source. 

3.  P.  excelsa,  Wall  PL  As.  Ear.  t.  201 ;  Cleghorn  Let  2.— Syn.  P. 
Pence,  Grisebach ;  P.  pendvla,  Griff.  Vern.  Piuni,  Afg. ;  Bidr,  Hazara ; 
Cltil,  chir,  chUtu,  chitu,  chiu,  from  Kashmir  to  Jaunsar ;  Chila,  Garhwal ; 
Kail,  Bias  and  Sutlej  (outer  hills) ;  Vim,  Ihim,  Chamba  and  Kunawar ; 
Yara,  ytir,  yiro,  Kashmir ;  Shomshing,  Lahoul ;  Raisalla,  lavishing, by ans, 
on  the  upper  Sarda ;  Tongschi,  Bhutan. 

A  large  tree,  with  dark-coloured  bark,  divided  into  small  irregular  plates. 
Foliage  bluish-green,  or  greyish-green  in  exceptional  cases,  particularly  at 
high  elevations.  Leaves  in  clusters  of  5,  6-8  in.  long,  slender,  drooping, 
sheath  and  bracts  deciduous.  Cones  erect  while  young,  on  peduncles  1-2 
in.  long  or  longer,  pendulous  when  mature,  cylindric,  6-10  in.  long  ;  scales 
closely  imbricate,  2- 2  J  in.  long,  1-1 J  in.  broad,  cuneate-oblong,  flat,  apex 
(apophysis)  not  much  thickened,  rhomboid,  the  ends  rounded.  Seeds 
ovoid,  J  in.  long,  or  a  little  longer,  with  an  oblong,  obliquely  truncate 
wing.     Cotyledons  usually  9. 


Digitized  by  LjOOQIC 


Pinus.]  LXXVI.   CONIFERS  511 

Mountains  of  Kafiristan  north  of  Jellalabad  (Griffith),  Safedkoh  (Griffith  and 
Bellew),  near  Rondu  on  thejlndus  below  Iskardo.  Himalaya  between  6000  and 
10,000  ft,  from  the  Indus  to  Bhutan,  extending  considerably  into  the  more  arid 
tract.  Lahonl,  Kunawar  as  far  as  Sungnam  and  Namgia.  Niti  Pass  in  Garh- 
waL  Nepal,  Bhutan.  Wanting  in  central  and  north-west  Kamaon  (Madden),  and 
in  Sikkim.  The  tree  is  occasionally  found  as  low  as  5000  and  as  nigh  as  12,500 
ft.  P.  Pence,  which  has  been  identified  with  P.  excelsa  by  Hooter  (Journ. 
Linn.  Soc  viii.  145),  was  first  discovered  by  Grisebach  on  Mount  Pelister  or 
Peristeri  near  Bitolia  in  South  Macedonia,  near  the  borders  of  Albania,  where  it 
forms  a  considerable  extent  of  forest  at  the  upper  limit  of  arborescent  vegetation, 
above  the  range  of  the  Beech,  from  4400  to  5800  ft.,  descending  to  3000  ft  (as  a 
shrub  only),  and  in  places  ascending  to  6100  ft.,  and  has  since  been  found  far- 
ther north  on  the  Kom  mountain  in  Montenegro.  Between  Macedonia  and  Af- 
ghanistan, a  distance  of  2200  miles,  no  trace  of  the  tree  has  yet  been  discovered. 
P.  excelsa  is  hardy  in  England,  but  seems  inclined  to  seed  rather  early  and  too 
freely ;  its  leading  shoots  are  very  luxuriant,  but  often  bent  and  irregular. 
These  peculiarities  are  noticed  near  Simla,  wherever  the  tree  crows  below  its 
normal  line  of  elevation.  Introduced  1823,  the  largest  tree  at  Dropmore  is  70 
ft  high. 

P.  excelsa  is  gregarious,  but  does  not  often  form  pure  forests  of  large  extent 
It  generally  is  mixed  with  the  Deodar,  Abies  Webbiana,  and  Smithiana,  and  is 
often  found  at  the  edges  of  mixed  forests  of  leaf-bearing  trees.  At  higher  levels 
it  grows  among  the  Alpine  Birch  (B.  Bhojpatlra),  and  at  lower  levels  it  is  not 
rarely  found  associated  with  Pinus  longifolia  near  the  upper  limit  of  that  tree. 
In  Kunawar  it  forms  forests  of  considerable  extent  above  and  below  the  Deodar 
belt,  and  is  mixed  with  it  In  the  Baspa  valley  Deodar  ceases  at  an  elevation 
of  about  9500  ft,  but  P.  excelsa  extends  considerably  higher,  both  at  the  bottom 
and  on  the  sides  of  the  valley.  In  the  forests  on  the  left  bank  of  the  Sutlej 
above  the  mouth  of  the  Baspa,  it  often  forms  the  main  portion  of  the  forest 
between  the  Deodar  and  the  Alpine  Birch. 

It  flowers  from  the  end  of  April  to  the  middle  of  June  ;  in  October  the  young 
cones  are  1  in.  long,  and  pea-green,  in  April  they  attain  3-4  in.,  and  they  ripen 
in  the  autumn  of  the  second  year.  The  seedless  cones  are  persistent  for  a  long 
time,  hanging  on  the  branches  with  their  broad  gaping  scales.  The  leaves  remain 
3-4  yearsbefore  they  are  shed.  Attains  100-120,  and  sometimes  150  ft  in  height. 
In  isolated  trees  the  branches  are  low,  nearly  to  the  ground  ;  they  are  whorled, 
horizontal,  the  ends  turned  up,  except  when  laden  with  fruit  Branches  smooth, 
dark-grey,  sometimes  purplisn-brown.  Bark  dark-coloured,  cut  into  drab-grey 
rough  scales,  by  parallel  vertical  fissures  and  cross-cracks ;  in  old  trees  the  scales 
arebroad,  irregularly  polygonal,  with  whitish  or  silver-grey  surface,  divided  by 
dark-coloured  rough  furrows. 

Sapwood  whitish,  heartwood  light-brown,  often  with  reddish  lines  and 
resinous  knots,  compact,  even  -  grained,  soft  and  easy  to  work  As  regards 
durability,  it  ranks  next  to  Deodar,  of  the  north-west  Himalayan  Conifers,  and  is 
preferred  to  Abies  and  to  Pinus  longifolia.  In  the  Paniab  Himalaya,  it  is  said 
to  last  7-8  years  as  shingles,  8-10  years  as  beams  in  walls,  and  15  years  as  ordi- 
nary inside  planking.  Where  Deodar  cannot  easily  be  obtained,  it  is  largely  used 
for  house-building,  shingles,  water-channels,  water-troughs,  wooden  spades,  and 
other  implements.  It  is  said  to  be  the  best  wood  available  in  the  Panjab 
for  pattern-making,  as  it  works  extremely  well  and  can  be  got  without  much 
resin.  It  yields  an  excellent  charcoal  for  iron-smelting.  A  variety  of  the  wood, 
valued  less  than  the  normal  kind,  is  called  dor  chtt  at  the  Kavi  and  Chenab  timber 
depots.  The  term  is  not  used  in  the  forests.  The  wood  grown  on  south  aspects 
is  said  to  be  heavier  and  to  contain  more  turpentine.  TurpenjLirie,  resin,  and 
tar  might  be  readily  obtained  from  this  tree  ;  it  probably  is  nearly  as  resinous  as 
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P.  longifdia.  The  wood  is  much  used  for  torches  ;  jaani,  Pushtu ;  mashdl, 
Hindi  Chips  and  small  pieces  of  the  wood  form  an  article  of  trade  in  the  tree- 
less inner  Himalaya,  under  the  name  of  Ldshi,  chanshina.  The  cones  are  useful 
for  lighting  tires.  The  bark  is  used  to  roof  huts  in  the  forest,  and  trees  are 
often  seen  denuded  of  their  bark  to  a  considerable  height.  The  leaves  and 
twigs  are  much  used  for  litter  ;  and  the  leaves  of  this  species,  as  well  as  of  P. 
laimfolia,  are  mixed  with  mortar  and  plaster  in  building.  Madden  states  that 
in  Kamaon,  in  a  fair  dry  winter,  the  leaves  and  branches  get  covered  with  a  liquid 
exudation,  which  hardens  into  a  white  kind  of  manna,  sweet,  not  turpentmy, 
which  is  eaten.  A  similar  exudation  (Manne  de  Briancon)  is  collected  in  the 
French  Alps  on  the  leaves  of  the  Larch,  and  used  as  a  purgative. 

P.  Strobus,  Linn.,  called  White  Pine  in  America,  and  Weymouth  Pine  in 
England,  is  similar  to  P.  excelsa,  but  has  shorter  leaves  and  more  slender  cones. 
It  is  a  large  and  most  important  timber-tree,  formerly  often  found  200-250  ft 
high  and  18  ft  in  girth,  which  grows"  luxuriantly  in  damp  forests  mixed  with 
leaf-bearing  (deciduous)  trees,  in  the  Northern  United  States  from  the  head- 
waters of  the  Mississippi  eastward,  on  the  Alleghany  Mountains,  and  in  Southern 
Canada.  The  wood  is  white  or  pale-yellowish  white,  soft  and  light  (30-35  lb.), 
free  from  knots,  easily  worked,  is  durable,  but  has  little  strength.  It  is  the 
wood  used  most  in  North  America  for  building,  furniture,  and  other  purposes, 
and  is  exported  from  Canada.  The  tree  grows  rapidly  while  young,  is  hardy  in 
England  (introduced  1705),  France,  and  Germany,  it  has  been  cultivated  on  a 
considerable  scale  in  some  forest  tracts  of  Germany,  where  the  timber  pro- 
duction per  acre  has  been  found  higher  than  that  of  other  Conifers. 

To  the  same  group,  with  5  leaves  in  one  sheath,  belongs  P.  Cembra,  Linn. ; 
Reichenb.  Ic  FL  Germ.  t.  530. — Arve,  Zirbelkiefer,  Germ. ;  Cirmolo,  It ;  Cem- 
brot,  auvier,  Fr. ;  Arolla  of  the  Alps.  A  middle-sized,  slow-growing,  and  long- 
lived  tree  of  the  Alps  and  Carpathian  Mountains  in  Central  Europe,  which  forms 
extensive  but  irregular  forests  between  4000  and  7000  ft.,  often  at  the  upper 
limit  of  arborescent  vegetation.  The  leaves  are  short,  stiff,  dark-green,  and  the 
cones  short,  ovoid ;  the  seeds  are  wingless,  broad,  ovoid,  and  somewhat  3-sided. 
They  are  eaten. 

Of  the  Section  Pinaster,  with  2  leaves  in  each  sheath,  no  species  except  the 
doubtful  one  mentioned  at  p.  506  inhabits  North- West  India.  The  remark- 
able tropical  Fir  of  Tenassenm  and  Siam,  which  S.  Kurz  has  identified  with  P. 
Merkusii  of  Sumatra  and  Borneo  (Flora,  1872,  264)  belongs  to  this  section.  It 
is  closely  allied  to  P.  sinensis,  Lambert  (Benth.  FL  Hongk.  337)— Syn.  P. 
Massoniana,  Lamb. ;  of  South  China,  Formosa  and  Loo  Choo  islands.  Both 
species  have  semicylindric  leaves,  7-9  in.  long.,  the  convex  back  marked 
with  numerous  prominent  lines,  and  persistent  sheaths ;  the  cones  are  ovoid 
or  ovoid-lanceolate,  2-3  in.  long,  recurved  when  ripe,  the  thickened  part  of 
the  scales  rhomboid.  They  are  much  alike,  and  may  perhaps  eventually  be 
united.  In  the  Tenasserim  specimens  the  end  of  the  scales  (apophysis)  is  pyra- 
midal, 4-7-sided,  while  in  P.  sinensis  it  is  flat.  The  Tenassenm  line  grows  in 
forests  of  Dipterocarpus  tuberculoid  of  the  Thoungyeen  valley;  which  occupy 
vast  areas  of  high  ground  and  dry  undulating  hills,  the  moister  valleys  be- 
tween being  covered  with  Bamboo  forest,  often  containing  Teak.  The  wood  is 
exceedingly  resinous,  the  stems  not  very  tall  (50  ft  to  first  branch)  and  not 
very  regularly  shaped. 

P.  ThunbergiijVoxhXor^ ;  DC.  Prodr.  xvi  ii.  388 — Syn.  P.  Massoniana, 
Sieb.  et  Zuccar ;  FL  Jap.  1. 113, 114 — is  a  large  tree  of  Japan,  Corea,  and  North 
China,  hardy  in  England,  with  stiff  rigid  leaves  3-6  in.  long. 
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The  following  are  the  more  important  European  species  of  the  section 
Pinaster : — 

'  P.  sylvestris,  Linn.,  Hook.  Stud.  FL  348 ;  Reichenb.  Ic  EL  Germ.  t.  521.— 
Scotch  Fir.  Kiefer,  Fdhre,  Germ. ;  Pin  sylvestre,  Fr.  A  large  tree  with  tall 
stem,  clear  of  branches  to  a  great  height,  bark  red,  foliage  greyish,  sometimes 
bluish  green,  crown  pyramidal  while  the  tree  is  young  and  growing  vigorously 
upwards,  rounded  afterwards.  Leaves  glaucous,  2-4  in.  long,  remaining  on  the 
branches  2-3  years  ;  sheath  short.  Cones  pedunculate,  recurved,  not  shining, 
ovoid-lanceolate,  unequal-sided,  l$-2£  in.  long,  ends  of  scales  rhomboid,  rugose, 
with  a  transverse  keel,  sometimes  pyramidal  and  beaked.  Wings  3  times  the 
length  of  seeds.  Central  and  North  Europe.  Also  on  the  mountains  of  Spain, 
North  Asia,  Caucasus,  mountains  of  Asia  Minor  and  of  North  Persia.  A  variety 
with  longer  cones  (3  in.),  the  lower  scales  with  a  thick  blunt  beak,  leaves  and 
twigs  fragrant  when  bruised,  is  described  by  Andrew  Murray  as  sub-sp.  Haynensis 
(Gardeners'  Chronicle,  1869,  p.  473).  It  was  raised  from  seed  supposed  to  have 
been  received  from  the  North-West  Himalaya.  The  tree,  however,  has  not  yet 
been  found  in  India,  unless  it  is  P.  Royleana  mentioned  before.  It  seems  not 
impossible  that  some  Scotch  Fir  cultivated  in  the  Himalaya  has  been  the  origin 
%of  P.  Haynensis  and  Royleana.  In  the  northern  Alps  its  upper  limit  is  5000, 
and  in  the  southern  6000  ft.  In  the  Maritime  Alps  inland  from  Mentone  its 
range  is  from  1770  to  5100  ft.  On  the  Pyrenees  it  grows  between  3000  and  6000, 
ana  on  the  Sierra  Nevada  between  5000  and  6500  ft.  FL  May ;  the  cones  ripen 
in  the  autumn  of  the  second  year,  but  often  do  not  open  until  the  following  spring. 
Eminently  gregarious,  forms  extensive  natural  and  generally  pure  forests  m  the 
Highlands  of  Scotland,  in  the  plains  of  North  and  East  Germany,  and  in  the 
Baltic  provinces  of  Russia.  Thrives  best  on  soil  which  transmits  water  readily, 
particularly  in  sandy  soil.  Attains  under  favourable  circumstances  150  ft.,  with 
clean  stems  70-80  ft.  long.  Such  dimensions  are  not  rare  in  the  Scotch  Fir 
forests  of  Franconia,  particularly  in  the  Steigerwald,  between  Wurzburg  and 
Bamberg,  where  it  is  grown  with  an  underwood  of  Beech.  Sapwood  large, 
enclosing  a  distinctly-marked  reddish  heartwood,  durable  and  strong.  Weight 
25-46  lb.  The  seedlings  require  much  light,  but  forests  of  Scotch  Fir  can, 
under  favourable  circumstances,  be  regenerated  by  natural  reproduction.  Im- 
ported into  England  from  the  Baltic  and  Norway,  under  the  names  of  Red 
Jfemel,  Dantzig  Fir,  and  Red  Deal. 

2.  P.  montana,  Mill. ;  Willkomm  ForstL  Flora,  169.— Syn.  P.  Mughus, 
Scop.  P.  Pumitio,  Hamke  ;  P.  uncinata,  Ramond ;  P.  obliqua,  Sauk ; 
Reichenb.  Ic.  FL  Germ,  t  522,  523.  Pin  a  crochets,  Fr. ;  Krunmholz,  Leg- 
fdhre,  Latsche,  Germ.  A  slow-growing  moderate-sized  tree,  with  branches  down 
to  the  base,  unless  growing  in  close  masses  ;  crown  pyramidal,  not  rounded  or 
tabular  when  old,  the  lower  part  of  the  stems  mostly  bent  down  and  prostrate 
along  the  ground ;  bark  dark-coloured,  grevish-brown,  never  red,  foliage  dark 
green.  Leaves  green,  rigid,  2  in.  long,  remaining  3-5  years  on  the  branches,  the 
sheaths  a  little  longer  than  those  of  P.  sylvestris.  Cones  sessile,  erect  or  spread- 
ing, not  recurved,  shining,  ovoid  or  ovoid-lanceolate,  unequal-sided,  1-2A  in. 
long ;  ends  of  scales  rhomboid,  often  with  a  recurved  beak,  always  with  a  black 
ring  round  the  centre.  Wings  3-4  times  the  length  of  seed.  Alps  and  moun- 
tains of  Central  Europe,  from  the  Pyrenees  to  Bukowina,  also  on  the  moun- 
tains of  Spain  and  Calabria.  Forms  a  large  extent  of  dense  but  low  forests  on 
the  plateaus  of  the  Schwarzwald  above  2000  ft,  the  stems  creeping  and  inter- 
lacing in  a  remarkable  manner,  but  always  sending  up  erect  leaders.  Much 
of  this  land,  wet  and  swampy  formerly,  has  now  been  drained  and  planted 
with  spruce.    An  important  forest-tree  on  the  Bavarian  Alps  between  2000  and 
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6000  ft.  The  wood  is  much  heavier  than  that  of  the  Scotch  Fir,  very  durable, 
mainly  used  as  fuel  and  for  charcoal ;  but  the  chief  value  of  the  tree  in  the  Alps 
consists  in  its  thriving  on  poor  soil  and  in  exposed  situations,  and  serving  to 
clothe  steep  stony,  dry  and  wet  slopes,  preventing  their  denudation,  and  affording 
protection  against  slips  and  avalanches.  Young  plants  bear  more  shade  than 
P.  sylvestoris. 

3.  P.  Laricio,  Poiret;  Willkomm  ForstL  Flora,  184;  Reichenb.  Ic  FL 
Germ,  t  524— Syn.  P.  austriaca,  EndL  ;  Schuwrzkiefer,  Germ.  A  large  tree, 
with  tall  straight  cylindric  stem,  clear  of  branches  to  a  great  height,  foliage  dark 
green,  branchleta  turned  up  at  the  ends.  Leaves  green,  2-5  in.  long,  persistent, 
3-4  years  on  the  branches,  with  a  sharp  whitish  point  Cones  sessile,  2-3  in. 
long,  spreading,  ovoid-lanceolate,  shining,  yellowish  red  when  ripe.  Seeds  large, 
wing  3-4  times  the  length  of  seeds.  Mountains  of  South  Europe  and  Asia  Minor, 
forming  extensive  forests  in  Spain,  in  Corsica  at  3000-5000  ft.,  and  lower  Austria 
(Wiener  Wald).  Fl.  May;  the  cones  of  this,  as  of  the  other  allied  species,  ripen  in 
autumn  of  the  second,  and  shed  their  seed  in  spring  of  the  third  year.  Attains 
150  ft.  in  Corsica.  Wood  very  resinous,  sap  large,  heartwood  red,  very  durable, 
heavier  than  Larch,  up  to  56  lb.  (Mathieu).  Mathieu,  FL  Forest,  398,  records 
an  instructive  series  of  measurements  of  the  number  of  rings  of  sap-  and  heart- 
wood  of  the  wood  from  Corsica.  A  tree  90  years  old,  with  a  radius  of  235  mm., 
had  73  rings  of  sapwood,  in  the  aggregate  185  mm.  broad ;  and  a  tree  of  375 
years,  with  a  radius  of  380  mm.,  had  190  rings  of  sap,  measuring  80  mm.  and 
185  rings  of  heartwood.  The  Austrian  Pine  is  tapped  for  resin  in  Austria,  and 
of  late  years  the  splendid  forests  of  P.  Laricio  in  Corsica  have  been  worked  on 
a  large  scale  for  resin,  the  mode  of  procedure  being  the  same  as  in  the  forests 
of  P.  Pinaster  in  France.  In  its  youth  the  tree  has  a  rapid  growth,  and  long 
powerful  leading  shoots.  In  England  the  Corsican  and  Austrian  Pine  are  con- 
sidered distinct  varieties. 

4.  P.  Pinaster,  Solander ;  Reichenb.  Ic.  FL  Germ,  t  525. — Syn.  P.  maritima, 
Lamarck  ;  Cluster  Pine — Pin  maritime,  Fr.  A  large  tree,  with  a  tall  but  not 
very  straight  stem  attaining  great  girth,  branches  high  up,  forming  a  rounded 
crown  ;  bark  very  thick,  cut  by  deep  fissures,  foliage  dense,  dark  green. 
Leaves  thick,  rigid,  1  line  broad,  5-8  in.  long,  remaining  3  years  on  the  branches. 
Cones  purple  when  quite  young,  clustered  at  the  end  of  the  current  year's  shoots, 
when  ripe  subsessile,  spreading  or  reflexed,  in  whorls  and  dense  clusters  of  5-10 
or  more,  ovoid-cylindric,  nut-brown,  shining,  4-5  in.  long,  and  2-3  in.  diam.  at 
base,  ends  of  scales  sharply  and  transversely  keeled,  with  a  dark-crey  conical, 
sharp  tip.  Mediterranean  region,  Algeria,  Portugal,  Spain,  South  and  West 
France,  Corsica,  where  it  forms,  with  Quercus  Ilex,  a  zone  intermediate  between 
the  evergreen  Maki  of  the  coast  and  the  forests  of  P.  Laricio.  Italy,  Dalmatia. 
FL  April,  May  ;  the  cones  ripen  in  autumn  of  the  second  year.  Prefers  a  light 
sandy  soil,  and  thrives  luxuriantly  on  the  white  shifting  sands  of  the  Dunes  along 
the  coast  of  Gascogne,  which,  by  means  of  sowings  steadily  continued  ever 
since  1789,  have  now  been  converted  almost  entirely  into  forests  of  this  tree. 
It  also  forms  extensive  nearly  pure  forests,  to  a  great  extent  planted,  on  the 
heaths  of  the  "  Landes." 

The  wood  has  numerous  large  resinous  ducts,  and  the  tapping  of  the  tree  is  car- 
ried on  in  a  methodical  manner  in  Gascogne,  which  should  be  imitated  in  India 
if  it  be  resolved  to  work  any  of  the  Himalayan  Pines  systematically  for  resin. 
When  the  tree  has  attained  a  girth  of  3-4  ft.,  a  flat  cut  is  made  near  the  ground 
through  the  bark  into  the  wood,  a  few  inches  high,  and  about  5  inches  wide  ;  the 
resin  which  exudes  is  collected  in  small  earthen  pots,  fixed  at  the  base  of  the  cut, 
into  which  it  runs  over  a  flat  piece  of  zinc.  From  time  to  time,  once  or  twice 
a- week  during  the  season  (1st  March-  15th  Oct.),  the  cuts  are  extended  upwards, 
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and  this  is  continued  until  the  flat  scar  or  cat  (carre)  is  10-12  ft.  high.  This  is 
generally  accomplished  at  the  end  of  6  years,  and  then  the  old  scar  is  abandoned, 
and  a  fresh  scar  is  opened  at  the  opposite  side  of  the  tree,  and  when  this  has 
been  completed,  a  third  and  at  last  a  fourth  scar  are  opened.  In  this  manner  a 
tree  can  be  worked  for  resin  during  a  considerable  period,  the  old  scars  healing 
over  by  the  formation  of  fresh  bark,  while  fresh  scars  are  opened,  often  on  the 

Elace  of  an  old  scar.  This  procedure,  when  only  one  scar  at  a  time  is  worked, 
\  called  "  gemmage  a  vie.1*  But  when  a  tree  is  to  be  cut,  then  numerous  scars 
are  opened  and  worked  simultaneously,  and  this  is  styled  "  gemmage  a  mart." 
In  the  same  manner,  when  young  trees  are  to  be  thinned  out,  they  are  tapped  at 
a  much  earlier  age,  and  as  much  resin  got  out  of  them  as  possible.  As  the  scars 
advance  in  height  the  pots  are  raised  also,  and  in  order  to  get  up  to  them  the 
workmen  carry  a  short  pole  with  notches,  which  serves  as  a  ladder.  Fire  in 
summer  is  the  great  risk  in  forests  worked  for  resin,  and  in  order  to  prevent  its 
spread,  broad  fire-paths  are  cleared  throughout  the  forests.  P.  Pinaster  has 
been  cultivated  on  a  considerable  scale  in  the  sand-dunes  near  Boulogne ;  it 
was  introduced  into  England  as  early  as  1596,  and  there  are  splendid  speci- 
mens in  Windsor  Park  (Belvidere),  Fulham,  and  elsewhere.  An  attempt  has 
also  been  made  to  plant  it  on  the  sands  of  the  Madras  coast,  but  a  tropical  cli- 
mate is  not  apparently  adapted  to  the  requirements  of  this  tree.  The  tree  grows 
with  great  rapidity  while  young,  and  in  South- West  France  often  forms  two 
whorls  of  branches  in  one  season.  It  has  powerful  descending  and  spreading 
roots,  and  is  thus  peculiarly  adapted  for  fixing  loose  movable  sands. 

5.  P.  halepensis,  MilL ;  Christ  in  Flora,  1863,  p.  370 ;  Lambert,  Pinna,  ed.  1632, 
t  7;  Reichenb.  Ic.  FL  Germ,  t  626. — Syn.  (the  Greek  tree)  P.  maritima, 
Lamb.  1.  c  t.  6  ;  Sibthorp  Fl.  Gresca,  t.  949.  Pin  cFAlep,  Fr.  A  moderate-sized 
tree,  sometimes  shrubby,  with  light  foliage,  of  a  light-green  or  bluish-green 
colour,  and  a  rounded  crown.  Bark  on  branches  and  young  stems  smooth, 
shining,  silver  grey,  on  older  stems  dark  coloured,  furrowed.  Leaves  slender, 
2-4  in.  long,  grey  or  bluish  green,  remaining  two,  often  only  little  more  than  one 
year  on  the  branches,  hence  the  thin  foliage  ;  sheaths  £  in.  long,  whitish,  mem- 
branous. Cones  on  peduncles  £  in.  long,  recurved,  solitary  or  2-3  together,  lan- 
ceolate, 2-4  in.  long,  reddish  brown,  and  mostly  shining  when  mature,  the  ends 
of  scales  rhomboid,  flat  or  convex,  with  or  without  a  distinct  transverse  keel. 
Mediterranean  region,  from  Portugal  and  North  Africa  to  Syria  and  Arabia. 
Taurus  in  Asia  Minor,  where  it  forms  extensive  pure  forests.  Ascends  in 
Spain  to  3000,  and  on  the  Taurus  to  3600  ft  Fl.  April,  May  ;  the  cones 
require  two  years  to  ripen,  and  do  not  shed  their  seeds  until  July  and  Aug.  of 
the  third  year.  Hardy  in  the  south  of  England.  Might  be  tried  in  the  plains 
of  the  Panjab.  In  Provence,  where  this  Bine  is  common  in  the  vicinity  of  the 
sea,  it  is  tapped  for  resin,  but  is  less  productive  than  P.  Pinaster.  In  Greece 
the  tree  (mvkos,  modern  Greek)  is  abundant,  forming  extensive  but  irregular 
and  open  forests  on  the  stony  and  rocky  hills  of  Attica,  Megara,  around  the 
Gulf  of  Lepanto,  on  the  islands  of  the  Archipelago,  and  in  the  Morea,  ascend- 
ing to  3000  ft  on  Hymettus  and  Pentelicus.  The  wood  is  used  for  building, 
and  the  tree  is  largely  tapped  for  resin  ;  pieces  of  the  resinous  wood  are  used 
as  torches,  and  the  bark  is  employed  for  tanning.  link,  after  having  seen  the 
Greek  tree  in  Attica,  in  1838,  maintained  it  under  the  name  of  P.  maritima* 
Lamb.,  as  distinct  from  P.  halcpensis,  distinguishing  it  mainly  by  the  (light) 
green  colour  of  the  foliage,  which  is  generally  more  grey  or  glaucous  in  the  tree 
of  Italy  and  France  fLinnssa,  xv.  (1841)  496).  He  added,  however,  that  these 
2  species  were  difficult  to  distinguish.  Christ  (Flora,  1863,  371)  showB  that  the 
forms  from  Greece,  Italy,  and  France  vary  exceedingly  in  the  end  of  the  scales 
(apophysis),  and  equally  so  in  the  other  characters,  and  that  no  fixed  distinction 
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can  be  maintained  between  the  two  species.  Grisebach,  however,  retains  P.  mari- 
tima.  Lamb.,  as  a  distinct  species,  peculiar  to  the  evergreen  region  of  the  eastern 
Mediterranean,  distinguishing  P.  nalepenris  by  shorter  leaves  and  the  ends  of 
the  scales  transversely  keeled  (Flora,  1861,  597,  and  Vegetation  d.  Erde,  L  315). 
P.  pyrenaica,  Lapeyr. ;  DC.  Prodr.  xvL  384.— Syn.  P.  Brutia,  Tenore  FL 
Neap.  t.  200,  is  a  large  tree,  forming  extensive  forests  in  the  mountains  of  Cen- 
tral Spain,  and  on  the  south  face  of  the  Pyrenees  (2000-3000  ft),  also  found 
in  Calabria  (2400-3600  ft),  Crete,  Cyprus,  the  Taurus  of  Cilicia,  and  in  Syria 
and  Bithynia,  with  subses&ile  spreading  cones  2-3  in.  long,  conical,  with  a  flat 
base,  ana  in  dense  clusters  of  3-15  or  more,  ends  of  scales  almost  flat ;  leaves 
4-8  in.  long,  dark  green,  narrow,  lax,  not  rigid. 

6.  P.  Pinea,  Linn. ;  Reichenb.  Ic.  FL  Germ,  t  428,  429.  The  Stone  Pine. 
Pignon,  Fr. ;  Pigno,  It. ;  PvrUe,  Germ.  A  large  tree  with  a  tall  not  very 
straight  stem,  clear  of  branches  to  a  great  height,  and  bearing  a  flat  umbrella- 
shaped  crown.  Leaves  3-6  in.  long,  rigid,  with  a  sharp  point,  remaining  3 
years  on  the  branches,  narrower  than  those  of  P.  Pinaster.  Cones  large,  ovoid 
or  subglobose,  4-6  in.  long,  smooth,  shining,  the  ends  of  scales  convex-pyrami- 
dal with  4-6  rounded  faces,  seeds  }  in.  long,  without  wings,  edible,  forming  an 
important  article  of  trade.  Throughout  the  Mediterranean  region,  chiefly 
in  the  vicinity  of  the  coast,  and  often  in  forests  of  large  extent  The  cele- 
brated Stone  Pine  forest  "  Pineta,"  near  Ravenna,  stretches  for  a  distance  of  20 
miles  along  the  coast  of  the  Adriatic.  Stone  Pine  forests  are  in  Tuscany, 
Portugal,  Andalusia,  on  Mount  Athoe  in  Macedonia,  and  in  Asia  Minor.  The 
original  home  of  the  Stone  Pine  is  probably  the  eastern  Mediterranean  region. 
The  tree  is  hardy  in  the  south  of  England,  and  its  cultivation  might  be  tried 
in  the  sub-Himalayan  tract  of  the  Panjab.  FL  April,  May ;  the  cones  take  3 
years  to  ripen. 

2.  CBDRUS,  Link. 

Evergreen  monoicous  trees.  Leaves  needle-shaped,  single  on  elongated 
shoots  and  on  the  first  shoots  of  seedlings,  otherwise  in  dense  fascicles 
on  short  arrested  branchlets.  Catkins  single,  cylindric  at  the  ends  of  the 
leaf-bearing  branchlets.  Anther-cells  2,  dehiscing  longitudinally,  adnate 
to  the  under  side  of  imbricate  scales,  which  are  prolonged  into  flat  ovate- 
oblong,  obtuse,  denticulate  crests.  Ovules  inverted,  in  pairs  at  the  base 
of  the  carpellary  scales,  these  in  the  axils  of  small  bracts,  which  disappear 
before  the  fruit  ripens.  Cones  ripening  the  second  year,  lateral,  erect, 
formed  of  broad  obtuse  carpellary  scales,  with  a  thin  edge  and  a  thickened 
woody  base.  Seeds  oily,  with  a  hard  woody  testa,  and  broad  membran- 
ous wings. 

1.  0.  Deodara,  Loudon ;  Cleghorn  Let  1.— Syn.  Pinus  Deodara, 
Roxb.  FL  Ind.  iii  651.  Deodar,  Himalayan  Cedar.  Sans.  Devaddru 
(the  divine  tree).  Vera.  Nakhtar,  Imanza,  Afg. ;  Didr,  dewdary  deodar, 
dedwar,  daddr,  Hazara,  Kashmir,  Garhwal,  and  Kamaon;  Paludar, 
Hazara ;  Kelu,  keoli,  hilar,  kilei,  Chenab  to  Jumna ;  Kelmang,  Kunawar ; 
Giam,  Tibet 

A  large  tree  with  dark -coloured  bark,  the  extremities  of  branchlets 
drooping  while  young.     Foliage  (in  North-West  India)  dark  green,  lighter, 
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sometimes  bluish  green  in  young  trees.  Leaves  1-1 J  in.  long,  rigid,  sharp, 
triquetrous,  the  leaves  of  3-5  years  on  the  branches.  Cones  erect,  4-5  in. 
long  and  3-4  in.  diam.,  ovoid  or  ovoid-cylindrical,  obtuse,  scales  closely 
imbricate,  broadly  cuneate,  2-2£  in.  broad  and  1-1  £  in.  long,  the  upper 
edge  rounded.    Seeds  J  in.  long,  wings  large,  triangular,  with  rounded  sides. 

The  Deodar,  so  far  as  known  at  present,  has  a  limited  range  of  distribution. 
It  is  indigenous  on  the  mountains  of  Afghanistan  and  North  Beluchistan,  and 
in  the  North-West  Himalaya,  where  its  eastern  limit  is  below  the  Niti  Pass  on 
the  Dauli  river,  one  of  the  main  feeders  of  the  Alaknanda.  No  indigenous 
forests  of  it  are  known  east  of  80°  or  west  of  66°  long.  On  the  Saledkoh 
it  grows  between  6000  and  10,000  ft.,  and  in  the  Himalaya  generally  between 
4000  and  10,000  ft,  but  descends  in  places  to  3500  and  ascends  to  12,000  ft 
The  tree  is  commonly  planted  in  Kamaon  near  villages  and  in  temple-groves, 
and  here  and  there  in  Nepal.  It  is  gregarious  and  forms  extensive  forests 
in  the  basin  of  the  main  tributaries  of  the  Indus,  on  the  Tonse,  Jumna, 
and  Bhagirati  rivers,  and  on  two  feeders  of  the  Alaknanda.  In  these 
forests  the  Deodar  alone  covers  large  areas,  or  is  associated  with  Pinna  ex- 
celsa  and  Abies  Smithiana,  less  commonly  with  Abies  Webbiana,  and  the  three 
Oaks,  Quercus  incana,  dilatata,  and  semecxxrpifolia.  The  Cypress,  Birch,  Taxus, 
and  in  Kunawar  and  Pangi  Pinus  Oerardiana,  are  also  companions  of  the 
Deodar.  It  extends  to  the  limits  of  the  arid  zone,  but  does  not  enter  it  as  Pinus 
exeelsa.  On  the  Chenab  it  ceases  at  Gating  above  Triloknath,and  in  the  Sutlej 
valley  the  upper  limit  is  the  Hangarang  Pass  on  the  right  and  Dabling  on  the 
left  side,  and  on  the  Baspa  it  ceases  below  Rakcham.  In  these  valleys  and 
on  the  Indus  P.  exeelsa  grows  much  higher  up.  It  is  wanting  in  LahouL  The 
Deodar  was  introduced  into  England  in  1822,  and  is  hardy  in  England  and  Scot- 
land, also  in  South  Europe,  France,  and  South- West  Germany.  On  the  Rhine 
at  Coblenz,  Bonn,  and  Cologne  it  suffers  from  late  spring  frosts.  On  the  other 
hand,  at  Tharant  in  Saxony,  where  the  winter  is  more  severe,  the  Deodar  seems 
to  do  welL  In  the  Himalaya  it  is  found  on  gneiss,  granite,  and  silicious  shales, 
and  is  not  wanting  on  limestone  (Jaunsar,  Chenab). 

The  male  catkins  appear  in  September,  and  shed  their  vellow  pollen  in  Octo- 
ber, which  is  blown  about  in  abundant  profusion.  In  the  ensuing  spring  the 
young  cones  are  about  1  in.  long ;  in  October,  twelve  months  after  flowering  they 
have  attained  half  size,  and  ripen  in  October  or  November  of  the  second  year, 
thus  requiring  24-26  months  to  come  to  maturity.  The  scales  and  seeds  fall,  ana 
in  November  and  December  the  persistent  scaleless  axis  of  the  cones  is  often  seen 
on  the  same  tree  with  the  half-formed  cones  of  the  preceding  year  and  the 
female  catkins  recently  fertilised.  The  Deodar  seeds  freely  and  regularly, 
but  every  third  or  fourth  year  the  cones  are  apt  to  fail    In  April  a  flush  of 

O  leaves  comes  out  at  the  ends  of  the  tuft-like  branchlets,  ofa  light,  often 
-green  colour,  forming  a  striking  contrast  with  the  older  darker  green 
foliage  of  the  'previous  years.  Owing  to  the  close  proximity  of  the  leaves  of 
successive  years  on  the  stunted  branchlets,  it  is  not  easy  to  say  how  many  years 
they  persist,  3-5  years  seems  to  be  the  average.  The  foliage  of  young  Deodars 
grown  in  Europe  is  generally  bluish  green ;  in  the  Himalaya  this  colour  is 
seen  occasionally,  but  as  a  rule  the  foliage,  save  the  youngest  shoots  of  spring, 
is  green  and  rather  dark.  Young  Deodar  requires  shelter  and  bears  a  good 
deal  of  shade  ;  the  terminal  shoots,  like  the  extremities  of  the  branches,  are  soft 
and  drooping,  nevertheless,  they  pierce  with  great  vigour  through  thickets  of 
other  trees,  and  it  is  not  a  rare  occurrence  to  see.  the  proportion  of  Deodar  in 
an  Oak  forest  increase  by  self-sown  seedlings,  which  come  up  under  the  shelter 
of  the  Oak  and  make  their  way  through  its  foliage.    In  compact  forests  the  tree 
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clears  itself  early  of  its  side  branches,  and  forms  tall  clean  straight  cylindrical 
stems,  which  carry  their  girth  well  up  to  a  great  height  The  tallest  Deodar 
which  I  have  measured  was  in  the  Nachar  forest  on  the  Sutlei  (Oct.  1864),  260 
ft.  high,  20  ft.  in  girth  at  the  base,  and  more  than  550  years  old,  and  there  was 
a  considerable  number  of  trees  in  the  same  forest  above  200  ft  high.  This, 
however,  was  an  exceptional  case  ;  the  forest  had  grown  up  close  together  on 
terraces  of  fields  deserted  centuries  ago,  and  the  trees  had  found  ample  nourish- 
ment in  the  deep  and  loose  soil  of  these  terraces,  the  old  walls  of  which  were  still 
standing  (Bussanir  Forest  Report,  1865,  3). 

In  this  place,  as  under  similar  circumstances  elsewhere,  the  Deodar  carries  its 
girth  well  up,  as  illustrated  by  the  following  measurements  of  the  girth  of  five 
trees  in  Nachar,  at  the  base  of  the  stem,  at  40  and  at  80  ft. : — 

AT  BASE.   AT  40  FEET.    AT  80  FEET. 

ft     in.  ft       in.  ft.       in. 


1. 

9 

10 

7 

6 

6 

6 

5'  11"  at  94  ft. 

2. 

9 

7 

7 

11 

4 

6 

3. 

10 

9 

8 

7 

7 

6 

4. 

15 

10 

11 

2 

10 

2 

8'  7"  at  122  ft. 

5. 

14 

7 

12 

7 

11 

0 

7  1"  at  150  ft. 

Taking  the  girth  at  base  at  100  in.  and  the  sectional  area  at  100  so.  in.,  the 
girth  and  sectional  area  (square  of  quarter  girth)  would  on  an  average  be  as  fol- 
lows, at  heights  of  40  and  80  ft. : — 

Average  girth,       100  in.  78  in.  65  in. 

Av.  sec.  area  cal-  \ 

culated  by  sq.  >  100  sq.  in.        60  sq.  in.        42  sq.  in. 

of  qr.  girth.     ) 

When  isolated,  the  tree  has  in  its  youth  a  pyramidal  crown  with  branches 
close  to  the  ground.  At  a  certain  age,  which  varies  according  to  locality  and 
circumstances,  the  Deodar  loses  its  leading  shoot,  the  uppermost  branches  spread 
out  and  form  a  flat  tabular  top.  Trees  which  grow  isolated  on  the  crest  of 
ridges  or  otherwise  in  exposed  positions,  have  these  flat  tabular  tops  in  a  very 
marked  manner.  Isolated  trees  attain  large  girths,  the  largest  on  record,  in 
Eunawar,  are  30-36  ft ;  and  Dr  Stewart  measured  one  at  Kuarei  in  the  Ravi 
basin,  at  7500  ft.  elevation,  44  ft  2  in.  at  2,  and  36  ft  4  in.  at  6  ft  from  the 
ground.  A  tree  measured  in  October  1864  above  the  village  of  Purbani  in 
Kunawar,  was  34  ft.  4  in.  in  girth,  and  judging  by  the  annual  rings  of  trees  felled 
in  that  neighbourhood,  probably  about  900  years  old. 

The  bark  is  1-1 J  in.  thick,  dark  grey,  often  blackish  with  a  brown  or  purple 
tinge,  cut  by  long  vertical  dark  furrows  and  short  transverse  cracks  into  long 
irregularly  truncate  scales.  The  wood  of  mature  Deodar,  unless  very  old,  is 
generally  sound  throughout,  but  there  are  exceptions.  Thus  in  the  following 
blocks  of  the  Bhagirati  forests  the  proportion  of  unsound  first-class  trees  was 
found  to  be  as  follows . — 

Hindi,        sound     920,        unsound      736. 

Tailgari,         „       1179,  „  589. 

Dinargad,       „    35,178,  „       22,386. 

(Colonel  Pearson's  Report  on  the  Bhagirati  Forests,  1869.) 

It  has  not  been  ascertained  whether  this  unsoundness  should  be  attributed  to 
the  practice  of  burning  the  forest  for  temporary  cultivation  or  to  other  causes. 
The  sapwood  is  whitish  and  not  durable,  in  mature  trees  it  is  1^-3  in.  thick,  the 
heartwood  has  a  fine  light-brown  colour,  is  fragrant  and  somewhat  oily,  corn- 
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pact,  even-grained,  does  not  readily  warp  or  split,  and  is  exceedingly  durable. 
The  timber  from  the  Jhelam  forests  is  reckoned  the  best ;  it  is  very  oily  and 
darker  coloured.  The  weight  of  seasoned  Deodar  varies  between^  25  and  44  lb. 
In  the  Panjab  it  is  generally  supposed  to  weigh  40  lb.  The  transverse  strength 
is  less  than  that  of  P.  longyfoUa,  so  far  as  recorded  experiments  go.  The  values 
of  P.  are  as  follows :  I.  Panjab  timber,  nine  experiments  made  at  Rurki — 549 
to  669  ;  ten  experiments  by  Major  Robertson  and  Captain  Henderson — 461  to 
649  ;  thirty-three  experiments  by  Cunningham — 189  to  858  ;  average  of  Panjab 
timber,  576.  II.  Garhwal  timber,  eight  experiments  made  at  Rurki — 390  to 
798 ;  average,  592.  III.  Kamaon  timber,  twenty  experiments  made  by  Captain 
Wm.  Jones,  and  recorded  by  Madden  in  Journ.  Agric.  Soc.  of  India,  vii.  1850, 
at  Almora  in  Oct.  1844— viz.,  ten  with  timber  cut  Sept  1844,  weight  38  lb., 
value  of  P.  443,  and  ten  with  seasoned  timber,  weight  40  lb.,  value  of  P.  560. 
In  this  case,  as  in  the  experiments  with  P.  longifoiia  noted  above,  it  is  remark- 
able that  the  average  weight  of  seasoned  timber  is  about  the  same  as  of  that  cut 
a  month  previous.  It  should,  however,  be  mentioned,  that  the  Almora  experi- 
ments do  not  give  P.  longifoiia  a  much  greater  transverse  strength  than  Deo- 
dar ;  and  it  has  been  stated,  but  probably  on  insufficient  grounds,  that  the  trans- 
verse strength  of  Deodar  is  greater  than  that  of  either  Pinus  longifoiia,  Pinus 
excdsa,  or  Abies  JSmithiana,  A  larger  series  of  systematic  experiments  to  de- 
termine the  physical  and  mechanical  qualities  of  the  timber  of  the  more  impor- 
tant Himalayan  Conifers  is  much  wanted.  The  sapwood  commences  to  decay 
while  the  logs  are  seasoning  in  the  forest,  much  of  it  is  knocked  off  on  the  slides  by 
which  the  timber  is  sent  down  to  the  water's  edge,  and  during  the  long  water  tran- 
sit to  the  plains,  while  the  logs  are  rubbing  and  bumping  against  the  numerous 
rocks  in  the  rivers.  The  heartwood  is  by  fir  the  most  durable  of  the  Himalayan 
timbers  of  this  tribe  (Abietmece),  and  in  the  climate  of  Kashmir  and  the  Panjab 
it  is  almost  imperishable,  Stewart  states  (Panjab  PL  220)  that  the  Deodar  pillars 
of  the  great  Shah  Hamaden  mosque  in  the  capital  of  Kashmir  are  probably 
more  than  400  years  old  (the  date,  804  Hijra,  1426  A.D.,  is  entered  in  an  inscrip- 
tion over  the  door),  and  tnat  to  all  appearance  they  are  perfectly  sound.  Some 
of  the  bridges  in  Srinagar  are  said  to  be  of  still  greater  antiquity ;  the  wood  of 
which  the  piers  are  constructed  is  Deodar,  and  part  of  it  is  alternately  wet  and 
dry.  These  piers,  it  is  believed,  have  never  been  renewed  since  the  bridges  were 
built  White  ants  eat  the  sap,  but  rarely  attack  the  heart-wood.  The  boats 
built  of  it  on  the  Panjab  rivers  are  said  to  last  forty  years.  Owing  to  these  ex- 
cellent qualities,  combined  with  lightness,  Deodar  has  from  time  immemorial 
been  the  wood  most  prized  in  the  Panjab  and  Sindh,  and  the  timber-trade  on 
the  five  rivers  and  their  feeders  is  of  very  old  date.  The  consumption  of  the 
wood,  however,  has,  like  that  of  most  of  our  more  valuable  Indian  woods 
(Teak,  Sissoo,  Sal,  Blackwood),  increased  largely  and  rapidly  since  the  British 
occupation  of  the  country.  Barracks  and  other  public  buildings,  bridges, 
canals,  and  mainly  the  construction  of  railways,  have  created  a  large  and  press- 
ing demand,  the  first  effect  of  which  has  been  the  destruction,  beyond  hope  of 
recovery,  of  numerous  and  extensive  forests  formerly  stocked  with  fine  Deodar. 
Not  only  were  the  forests  cut  down  wholesale  without  any  regard  to  their  re- 
generation, but  of  the  timber  felled  a  small  proportion  only  was  utilised,  the 
greater  part  being  destroyed  by  the  forest-fires,  or  broken  to  splinters  on  their 
way  to  the  river  over  precipices  and  rough  slides,  and  another  portion  being 
jammed  up  in  numerous  narrow  rocky  passages  in  the  river,  or  caught  and 
abstracted  by  the  people  living  near  tne  banks.  This  state  of  things  was  first 
prominently  brought  to  notice  by  Dr  Cleghorn,  who  was  deputed  in  1861  to 
report  on  the  timber  resources  of  the  Panjab;  and  thorough  and  vigorous 
action  to  remedy  these  evils  was  taken  by  the  late  Dr  Stewart,  who  in  1864 
was  appointed  the  first  Conservator  of  Forests  in  the  Panjab. 
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During  the  first  3-4  years  of  its  life  Deodar  grows  slowly,  attaining  12-20  in. 
in  height,  with  spreading  roots,  which  do  not  go  deep  down.  In  this  shrubby 
and  stunted  state  the  young  plant  can  maintain  its  existence  under  the  shade  of 
other  trees  for  a  considerable  number  of  years  without  making  much  progress, 
but  when  light  overhead  is  given,  then  a  leader  is  at  once  formed,  which 
shoote  up  rapidly.  At  a  more  advanced  age  the  rate  of  growth  of  the  Deodar 
is  determined  without  difficulty  by  counting  the  annual  rings :  they  are  well- 
marked,  and  as  vegetation  rests  completely  in  winter  at  the  elevation  where  the 
tree  grows,  there  is  no  reason  to  doubt  that  each  concentric  ring  indicates  one 
year's  growth,  in  the  same  manner  as  is  the  case  in  the  coniferous  trees  of  Europe. 
It  has  been  asserted  that  the  Wellingtonia  gigantea,  and  several  other  conifer- 
ous trees,  form  two  rings  a  year.  There  is  no  ground  to  suppose  thai;  this  is  the 
case  in  the  Deodar  or  in  any  of  the  other  Himalayan  Conifers ;  and  we  have 
from  the  commencement  employed  the  same  methods  for  ascertaining  the  funda- 
mental facta  upon  which  the  plan  for  working  these  forests  must  be  based,  which 
are  used  for  regulating  the  management  of  coniferous  forests  in  France  and  Ger- 
many. The  data  available  show  clearly  that  the  rate  of  growth  of  the  Deodar 
is  much  influenced  by  the  greater  or  less  moisture  of  the  climate.  Thus, 
in  the  forests  at  the  head- waters  of  the  Bhagirati  river,  in  a  dry  climate,  the 
tree  requires  upwards  of  200  years  to  attain  a  girth  of  6  ft ;  whereas  in  the 
Jaunsar  forests,  in  the  outer  hills,  with  a  heavy  rainfall,  70  years  suffice  to 
attain  this  size.  The  present  estimate  is,  that  in  the  upper  Bhagirati  forests  it 
takes  a  Deodar  on  an  average  86  years  to  increase  in  girth  from  4  ft.  6  in.  to  6 
ft,  and  that  in  Jaunsar  this  is  accomplished  in  23  years.  In  the  upper  Kuna- 
war  forests,  in  a  dry  climate,  where  vineyards  occupy  the  lower  slopes  of  the 
valley,  and  where  Pinus  Gerardtana  and  Quercus  ilex  are  associated  with  the 
Deodar,  the  age  of  a  tree  6  ft.  in  girth  is  140  years  or  more ;  while  in  the  outer 
hills,  in  the  vicinity  of  Simla,  with  an  annual  rainfall  of  50-80  in.,  it  is  usual 
to  find  that  trees  70-100  years  old  have  attained  that  size.  Again,  the  Deodar 
timber  floated  down  the  Cabul  and  Swat  rivers  to  Peshawar,  which  is  pro- 
duced in  the  comparatively  dry  climate  of  Afghanistan,  shows  a  slow  rate  of 
growth — logs  from  the  Cabul  nver  having  at  the  butt  end,  for  a  girth  of  6  ft., 
on  an  average  214,  and  timber  from  the  Swat  river  156  rings.  In  the  case  of 
the  Cabul  timber  the  lower  temperature  has,  probably  in  addition  to  the  dry 
climate,  a  considerable  influence  in  retarding  the  rate  of  growth.  Besides 
climate,  there  are  other  elements  which  influence  the  rate  of  growth  of  Deodar, 
as  well  as  of  other  trees  in  mountainous  countries.  Foremost  stands  elevation, 
in  the  second  place  the  greater  or  less  steepness  of  the  slope,  and  the  nature  of 
the  soil  Again,  trees  which  have  grown  up  in  a  crowded  state  lay  on  wood 
more  slowly,  and  have  necessarily  narrower  rings,  than  trees  which  nave  stood 
more  isolated  and  bear  a  fuller  head  of  branches.  Of  these  elements  several  are 
often  found  combined,  and  it  is  not  therefore  in  all  cases  easy  to  determine  the 
influence  of  each  separately.  The  rate  of  growth  of  Deodar  in  the  Bussahir  and 
neighbouring  forests  was  studied  with  special  care  in  autumn  1864,  with  the 
view  of  determining  the  data  which  should  form  the  basis  of  a  prelinunary  plan 
for  working  these  forests,  and  the  results  are  recorded  in  the  official  Kepoit 
already  quoted.  Additional  data  have  since  been  collected  in  other  forest  dis- 
tricts. At  page  9  of  that  Report  an  abstract  statement  is  given,  exhibiting  the 
results  of  the  examination  in  detail  of  the  annual  rings  near  the  base  of  380 
trees,  classified  in  three  treat  divisions — forests  with  slow,  average,  and  rapid 
rate  of  growth.  As  explained  before,  the  forest  tracts  classed  under  the  first 
division  {age  of  trees  6  ft.  in  girth  above  140  years)  are  mostly  situated  in  a  dry 
climate  in  the  vicinity  of  the  arid  zone  of  the  inner  Himalaya ;  those  classed 
under  the  third  division  (age  of  trees  6  ft.  girth  below  110  years)  are  mostly  in 
the  outer  ranges  under  the  full  influence  of  the  monsoon ;  and  those  with  an 
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intermediate  rate  of  growth  are  chiefly  situated  in  the  intermediate  ranges 
and  valleys.  There  are,  however,  several  noteworthy  exceptions,  showing  that 
various  circumstances  besides  moisture  influence  the  rate  of  growth  of  the 
Deodar.  Thus,  in  the  Phinla,  Kiuden,  and  Kilba  forests,  138-154  years  were 
found  as  the  average  age  of  a  tree  6  ft.  in  girth — a  slow  rate,  although  these  forests 
are  situated  in  the  lower,  that  is,  moister  portion  of  Eunawar.  The  high  eleva- 
tion of  these  forests  (8000-10,000  ft)  explains  this  apparent  anomaly.  Again, 
Col.  Pearson  records  an  average  of  five  rings  to  an  inch  of  radius  in  the  Bodia 
forest  of  Jaunsar  At  an  elevation  of  probably  6000  ft,  and  eight  rings  in  the 
Tutwa  forest,  north  of  the  Earama  Peak,  several  thousand  feet  higher.  Another 
exception  is  the  Nachar  forest,  at  the  bend  of  the  Sutlej  valley,  at  about  7000 
ft  elevation,  under  the  influence  of  a  heavy  monsoon,  on  level  ground  with 
deep  and  rich  soil,  as  mentioned  above.  Tet  the  growth  of  30  trees  examined 
gave  an  average  of  149  rings  for  a  girth  of  6  ft.  Here  the  trees  had  grown  up 
close  together,  hence  the  unusually  tall  stems  and  slow  growth.  To  a  certain 
extent  this  circumstance  may  have  contributed  to  keep  down  the  rate  of  growth 
in  the  Phinla  and  Kilba  forests.  The  influence  of  the  gradient  was  exemplified 
by  a  number  of  trees  examined  in  the  Serinche  forest,  on  the  Baspa  river  above 
Sangla.  Here  10  trees,  which  had  grown  on  level  ground,  attained  a  girth 
of  6  ft  in  62  years  on  an  average  ;  and  4  trees  on  a  slope  of  30  degrees  had  re- 
quired 132  years  to  accomplish  this, — the  extremes  being,  in  the  first  case,  36 
and  83,  and  in  the  second  case  102  and  173  years. 

Regarding  the  crop  of  timber  per  acre  in  a  mature  Deodar  forest,  our  informa- 
tion is  scanty.  The  large  mass  of  the  natural  pure  Deodar  forests  is  imper- 
fectly stocked ;  most  or  those  from  which  the  timber  could  readily  be  sent 
down  to  the  river  are  nearly  exhausted,  so  that  the  opportunities  for  examining 
fully-stocked  tracts  have  not  been  numerous.  The  following  data  are  recordeq 
in  the  Report  quoted  above  : — 


ABBA  8URVSYED. 

AGS  Or  FOREST. 

TREES  PCB 

CROP  PEB  ACRE*. 

Acres. 

Tears. 

ACRE. 

Cab.  ft 

1.  Jaunear,  Mayahak  forest, .                  0  60 

70 

64 

8464 

2.       ir          above  Khattowa  Tillage,        0.46 

84 

69 

8604 

8.       if          Cbilara  forest,    .                  0.84 

88 

70 

4888 

4.  Kunawar,  Kiuden  forest,   .       .          1.60 

180 

66 

6618 

5.        ti                   m              .       .           0.88 

180 

00 

8078 

6.        it         Nachar  forest,    .                  S.80 

160 

62 

18,800 

Cab.  contents  calculated  by  square  of  quarter  girth. 

This  includes,  not  the  tops  and  branches,  but  only  that  portion  of  the  stem 
which,  under  existing  circumstances,  yields  marketable  timber.  In  the  Nachar 
forest,  the  available  length  was  taken  at  80  ft,  and  in  the  other  forests  at  50-60 
for  first-class  (above  6  ft  girth),  and  at  25-30  for  second-class  trees  (4-6  in.  to 
6  ft  girth).  That  portion  of  the  Nachar  forest  in  which  this  survey  was  made, 
contained  (before  telling  operations  commenced)  per  acre  54  first-class  trees, 
yielding  218  cub.  ft,  and  8  second-class,  containing  66  cub.  ft  each.  The 
other  forest  tracts  contained  between  54  and  90  trees  of  the  two  first  classes — 
that  is,  exceeding  4  ft  6  in.  in  girth.  By  way  of  comparison  it  may  be  stated 
that,  in  North  Germany,  forest  tracts  of  limited  extent,  exceptionally  well 
stocked,  and  older  than  120  years,  have  been  found  to  yield  the  following 
crop : — 

Scotch  fir  85-95  ft  high,  565  cub.  metre  per  hectare,  8,074  cub.  ft.  per  acre. 
Beech  above  95  ft    „      600  „  „  8,574  „ 

Spruce    95-130  ft    „     760  „  „         10,860  „ 

Cub.  contents  calculated  by  exact  measurement,  not  by  squares  of  the  quarter 
girth. 
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Some  of  the  mixed  forests  of  spruce  and  silver  fir  in  the  Schwarzwald,  150- 
170  ft  high,  contain  more,  probably  about  12,000  or  13,000  cub.  ft  per  acre. 
In  mature  forests  of  average  quality  the  crop  is  between  one-half  and  three- 
fourths  of  these  figures.  These  quantities  do  not  include  tops  and  branches,  but 
they  include  all  wood  above  7  centimetre  diam.,  or  8$  in.  in  girth,  and  they 
are  calculated  by  exact  measurement ;  whereas  in  calculating  the  data  relating  to 
Deodar,  that  part  of  the  tree  only  was  taken  into  account  which  was  supposed 
to  be  marketable  at  the  time  the  surveys  were  made,  and  consequently  nothing 
under  3  ft.  girth  was  included,  and  the  calculation  was  made  by  the  square  of 
the  quarter  girth.  In  the  Nachar  forest,  moreover,  the  length  of  available  timber 
was  arbitrarily  assumed  at  80  ft.;  because,  though  the  average  height  of  the  trees 
was  150-200  ft,  yet,  on  account  of  breakages,  a  greater  length  was  not  as  a  rule 
'supposed  to  be  utilised  (Bussahir  Forest  Report,  p.  24).  If  in  the  Nachar 
forest  the  entire  length  of  stem  down  to  9  m.  girth  had  been  taken,  and  the 
calculation  made  by  exact  measurement,  the  result  would  probably  have  been 
18,000  cub.  ft.  per  acre.  These,  however,  were  exceptional  cases  of  compact  and 
pure  Deodar  forests  of  limited  extent  Excluding  such  exceptional  cases,  there 
seems  no  ground  to  expect  that  regular  Deodar  forests  will  yield  timber  crops 
heavier  than  those  of  the  Spruce  and  Silver  Fir  in  Central  Europe.  The  great 
mass  of  Deodar-producing  tracts  in  the  N.W.  Himalaya  is  very  poorly  stocked 
with  mature  timber.  The  result  of  20  surveys  made  by  me  in  June  1863  in 
the  different  parts  of  the  Jaunsar  forests  on  an  aggregate  area  of  485  acres,  rave 
1195  first-  and  1662  second-class,  or  a  total  of  2857  Deodar  trees  above  4  ft  6 
in.  girth,  amounting  to  nearly  6  trees  per  acre  of  both  classes  ;  and  82  surveys 
made  in  the  Bussahir  forests  in  October  1864,  in  conjunction  with  Capt  E.  Wood 
and  the  late  Dr  Stewart,  gave  3743  Deodar  trees  of  the  first  and  4099  of  the 
second  class — total,  7842  trees  of  both  classes,  amounting  to  12  trees  above  4  ft 
6  in.  girth  per  acre.  The  survey  of  the  Bhagirati  forests,  which  was  made  in 
1869  under  the  direction  of  Colonel  Pearson,  gave  a  total  of  116,700  first-  and 
53,660  second-class  trees  on  11,500  acres,  or  about  15  trees  above  4  ft.  6  in.  girth 
per  acre  on  an  average.  The  second-class  trees  in  this  case  were  fewer  than 
those  of  the  first ;  as  a  rule,  most  surveys  in  forests  already  worked  have  hitherto 
shown  an  excess  of  second  over  first  class  trees.  A  great  portion  of  the  Bhagi- 
rati forests,  however,  had  never  been  worked  when  the  survey  was  made; 
but  many  of  those  I  surveyed  in  Bussahir  had  bean  much  impoverished  by  fell- 
ing, and  in  the  majority  Deodar  was  not  the  only  tree,  but  was  associated  in 
varying  proportions  with  Pinus  excelsa,  Abies  Smithiana.  and  a  few  other  trees. 

The  great  demand  for  Deodar  wood  has  naturally  called  forth  estimates  of  the 
total  quantity  of  mature  timber  available  for  the  requirements  of  the  present 
generation.  The  foregoing  remarks  regarding  the  irregular  character  of  these 
Forests  will  explain  that  these  estimates  could  not  be  made  from  areas  stocked 
with  Deodar,  but  the  only  way  in  which  a  result  could  be  obtained  was  to  make 
approximate  estimates  of  the  number  of  trees  available.  In  December  1868, 
the  late  Dr*  Stewart  estimated  the  number  of  first-class  Deodar  trees  in  the 
Kashmir  forests,  which  could  be  made  available  for  the  market  without  great 
trouble  and  expense,  at  117,000  trees,  and  he  thought  that  the  Panjab  forests  in 
British  territory,  and  those  leased  from  the  Rajahs  of  Chumba  and  Bussahir, 
might  probably  yield  the  same  quantity.  The  Jaunsar  forests  on  the  Deoban 
ridge,  between  the  Tonse  and  Jumna  river,  were  estimated  by  Colonel  Pearson  in 
May  1869  to  contain  34,000  available  first-class  trees,  and  the  Bhagirati  forests 

Snot  including  the  Nilang  valley\  as  mentioned  above,  116,700  first-class  trees, 
f  to  these  are  added  the  probable  contents  of  the  available  forests  on  the  head- 
waters of  the  Tonse  and  Jumna  rivers,  the  total  number  of  first-class  Deodar 
trees  which  were  considered  readily  available  for  the  market  in  1868  and  1869 
did  not  at  that  time  exceed  500,000.    Regarding  this  estimate,  it  should  be  borne 
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in  mind  that  most  of  the  northern  forests,  from  the  Jhelam  to  the  Sutlej,  had 
been  worked  excessively  during  the  last  25  or  30  years,  and  that  in  the  Panjab 
those  localities  only  were  included  in  the  estimate  which  were  situated  on  slopes 
immediately  overhanging  the  river  or  its  main  tributaries,  whereas  a  large  por- 
tion of  the  south-eastern  forests  on  the  feeders  of  the  Jumna  and  the  Ganges 
rivers  were  intact,  and  that  here  forests  situated  at  a  distance  from  the  main 
river  were  included  in  the  estimate.  In  addition  to  the  quantity  mentioned, 
there  are  extensive  forests  containing  Deodar  in  side  valleys,  on  small  tributaries, 
and  in  places  difficult  to  work,  which  it  is  hoped  may  be  found  to  contain  twice 
or  three  times  the  quantity  estimated  to  stand  in  the  vicinity  of  the  main 
rivers.  Nevertheless  it  is  evident  from  these  data  that  the  quantity  of  Deodar 
growing  in  the  N.W.  Himalaya  is  limited.  The  natural  regeneration  of  this 
valuable  tree  by  self-sown  seedlings  is  good  when  the  climate  is  moist,  the 
soil  ample,  and  the  slopes  not  too  steep,  save  where  a  complete  clearance  has 
been  made,  for  then  herbs,  brambles,  and  brushwood  occupy  the  ground  and 
prevent  the  growth  of  seedlings.  And  this  is  noticed  equally  where  the  clear- 
ance has  been  effected  by  felling  and  where  the  forest  has  been  cut  down  by 
avalanches.  Deodar  requires  shelter  while  young,  and  does  not  come  up  with- 
out it.  Most  forests,  however,  contain  a  large  proportion  of  young  trees.  In 
the  Bhagirati  forest  (area  11,500  acres),  excluding  the  Nilang,  the  number  of 
trees  of  the  different  classes  was  reported  as  follows : — 

First  class  above  6  ft  in  girth,        .        .  .  116,700  trees. 

Second  class  4  ft.  6  in.  to  6  ft.  girth,        .  .  53,660     „ 

Third  class  lft.6in.to4ft.6in  girth, .  .  127,536     „ 

Fourth  class  below  1  ft.  6  in  girth,  .  .  213,281      „ 

and  the  proportion  is  similar  in  other  forests.  Speaking  broadly,  the  trees  which 
now  belong  to  the  two  first  classes  must  be  made  to  last  until  a  sufficient  number 
of  the  younger  classes  and  planted  Deodar  shall  have  attained  a  marketable  size 
— that  is,  for  a  period  which  will  be  found  to  vary  in  the  different  forest  tracts 
between  50  and  100  years. 

As  compared  with  other  Conifers  of  the  tribe  of  Abietinece,  Deodar  has  a 
great  power  of  reproduction,  and  its  branches  often  show  a  tendency  to  form 
straight  leading  shoots.  In  many  parts,  particularly  in  the  outer  ranges,  the 
tree  near  villages  is  lopped  of  its  branches  to  a  considerable  height.  The  naked 
stem  reclothes  itself  with  side  branches  in  a  short  time.  Trees  are  often  found 
with  the  main  stems,  instead  of  running  up  straight,  dividing  into  numerous 
branches,  each  forming  a  separate  leader.  This  division  sometimes  takes  place 
near  the  ground,  sometimes  at  a  height  of  10  ft.  or  more.  These  leaders  form 
tall  and  well-shaped  tops,  so  that  at  a  distance  the  forest  has  a  deceptive  appear- 
ance. The  trees  appear  to  be  tall  and  well  formed,  whereas  on  approach  they 
are  found  to  be  worthless  for  timber,  being  only  the  candelabrum-like  branches 
of  a  short  stem.  Forked  stems  also  are  not  rare,  with  two  parallel  leaders  in- 
stead of  one ;  and  when  young  trees  grow  up  isolated,  with  branches  down  to  the 
ground,  it  sometimes  happens  that  one  of  the  lower  branches  sends  up  a  straight 
leader  at  some  distance  from  the  stem.  This  tendency  to  form  secondary  leaders 
sometimes  shows  itself  in  Deodar  planted  in  England  ;  in  the  Himalaya  it  is 
particularly  marked  where  the  mam  leader  has  been  cut  or  mutilated,  or  crushed 
by  snow,  or  where  avalanches  have  passed  through  the  forest  In  the  vicinity 
of  villages,  and  particularly  near  the  edge  of  the  arid  and  treeless  tract,  the 
Deodar  is  much  cut  to  furnish  material  for  building  and  fencing ;  and  in  places, 
&#.,  in  upper  Kunawar,  it  is  customary  to  cut  the  upper  part  of  the  stem  only 
(the  top  of  the  tree  answering  the  purpose  with  less  labour},  upon  which  the 
side  branches  left  on  the  stem  lower  down  repair  the  damage  oy  taking  the  lead 
and  forming  straight,  ascending  secondary  stems.    The  Deodar  has  so  great  a 
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power  of  reproduction  that  if  only  a  small  branch  is  left  on  the  stomp  of  a  felled 
tree,  numerous  shoots  grow  up,  which  almost  have  the  appearance  of  coppice- 
shoots.  Unlike  most  other  trees,  the  trees  of  the  Pine  tribe  do  not  coppice 
from  a  leafless  stump  ;  but  so  great  is  the  power  of  reproduction  in  the  case  of 
the  Deodar  that  the  appearance  is  often  deceptive,  and  indeed  it  has,  though 
I  believe  without  sufficient  data,  been  asserted  that  Deodar  coppices  like  Oak, 
Teak,  and  other  leaf-bearing  trees  (Laubholzer,  Bois  feuillus). 

C.  Libani,  Barr. — Syn.  Pinus  Cedrus,  Linn.,  and  C.  atlantica,  Manetti — the 
Lebanon  and  Atlas  Cedars — are  so  closely  allied  to  the  Deedar  that  it  is  not 
possible  to  separate  them  by  constant  specific  characters.  This  has  been  clearly 
proved  in  Dr  Hooker's  important  paper  m  the  Natural  History  Review,  1862, 11, 
on  the  Cedars  of  Lebanon,  Taurus,  Algeria,  and  India.  Both  have  shorter  leaves 
than  the  Deodar,  and  the  extremities  of  the  branches  are  stiff  and  not  drooping. 
Under  cultivation  in  England  the  three  Cedars  show  each  a  peculiar  habit  of 
growth,  the  Atlas  Cedar  being  particularly  distinguished  bya  stiff  erect  rigid 
leader,  and  stiff  spreading  branches  with  short  leaves.  The  foliage  of  the 
Lebanon  and  Atlas  Cedar  is  generally  dark,  that  of  the  Deodar  is  often  light 
or  bluish  green,  but  there  is  a  silvery  variety  both  of  the  Atlas  and  Lebanon 
Cedar,  and,  as  mentioned  above,  Deodars  with  bluish  foliage  are  not  wanting, 
though  rare,  in  the  N.  W.  Himalaya.  Old  trees  of  all  three  kinds  when  growing 
isolated,  particularly  in  exposed,  situations,  are  apt  to  form  tabulated  tope; 
and,  on  the  other  hand,  where  the  Lebanon  Cedar  grows  up  crowded  in 
groups  or  compact  masses,  it  forms  tall  and  erect  stems,  like  the  Deodar  in 
the  Himalaya.  The  male  catkins,  the  cones,  and  seeds  furnish  no  difference  of 
importance.  At  Kew  the  Deodar  is  the  first  to  come  out  with  a  flush  of  young 
leaves,  the  Lebanon  Cedar  follows  a  fortnight  later,  and  the  Atlas  Cedar  comes 
last,  after  another  interval  of  a  few  days.  The  early  commencement  of  the 
vegetation  in  the  case  of  the  Deodar  explains  its  being  less  hardy  on  the  conti- 
nent of  Europe  than  the  Lebanon  Cedar,  which  thrives  well  and  attains  a  con- 
siderable size  all  along  the  Rhine  from  Basle  to  Cologne.  In  central  France 
young  trees  often  suffer  from  frost  (Mathieu,  FL  For.  379).  On  their  native 
mountains  all  three  Cedars  have  a  distinctly  marked  heartwood,  which  is  brown, 
close-grained,  and  aromatic ;  but  the  wood  of  trees  planted  in  Western  Europe 
has  a  pale-reddish  colour,  is  light,  spongy,  soft,  and  slightly  aromatic.  The 
wood  of  the  Lebanon  Cedar  grown  in  England  weighs  30  lb.,  and  Mathieu 
quotes  29  lb.  as  the  weight  of  wood  grown  at  Nancy  (age  19  years,  diam.  11  in.), 
while  apiece  of  wood  from  the  Atlas  (age  88  years,  diam.  7  in.)  weighed  48  lb. 

In  Western  Europe  the  Lebanon  Cedar  has  an  extremely  rapid  growth. 
Mathieu  cites  one,  126  years  old,  and  23  ft  girth  at  6  ft  from  the  ground  (FL 
For.  381).  Of  the  numerous  instances  of  rapidly-grown  Cedars  in  England,  it 
will  suffice  to  quote  a  group  at  Bay fordbury,  Herts,  mentioned  by  Selby  (British 
Forest  Trees,  539),  of  12  or  14  trees,  90  years  old,  and  measuring  10-14  ft.  in  girth 
near  the  base.  The  Atlas  Cedar  grows  on  the  higher  mountains  of  Algeria, 
where  it  forms  extensive  forests  at  an  elevation  between  4000  and  7000  ft.  The 
Lebanon  Cedar  is  found  in  Asia  Minor  on  the  Anti-Taurus  (lat  40°)  between 
3900  and  4200  ft.,  and,  farther  south,  on  the  Taurus  mountains,  where  it  forms 
(with  Pinus  Lancio)  the  upper  forest  region  between  4000  and  6400  ft  up  to 
the  limit  of  arborescent  vegetation.  It  also  occurs  in  the  northern  part  of  the 
Lebanon  chain,  where  Ehrenberg  found  it  in  forests  of  Oak ;  and  the  last  outpost 
is  that  remarkable  grove  of  about  400  trees,  at  the  head  of  the  Kedisha  valley 
(lat  34°  14"),  which lias  been  mentioned  by  many  travellers,  and  which  Hooker 
has  well  described  in  the  paper  quoted  above.  The  grove  measures  about  400 
yards  in  diameter,  it  stands  in  a  broad  shallow  valley,  drained  bv  a  feeder  of  the 
Kedisha,  which  runs  to  the  Mediterranean,  at  an  elevation  of  about  6500  ft. 


Digitized  by  LjOOQIC 


Cedrus.]  LXXVL  OONIFERJE.  525 

above  the  sea,  which,  as  the  crow  flies,  is  only  18  miles  'distant,  and  3500  ft 
below  the  highest  point  of  the  Lebanon,  which  is  about  3  to  4  miles  farther 
north.  The  trees  stand  in  nine  groups  on  the  broken  ground  of  an  ancient 
moraine,  the  relic  of  a  colder  period  wnen  the  Lebanon  was  covered  with  per- 
petual snow,  and  sent  its  glaciers  down  into  this  valley.  The  largest  tree  is  40 
ft.  in  girth,  but  8  trees  only  measure  above  20  ft,  and  the  smallest  have  a  girth 
of  18  inches.  The  growth,  as  might  be  expected  at  that  elevation,  has  evidently 
been  slow ;  no  young  growth  is  coming  up.  At  present  this  grove  does  not 
recruit  itself  by  self-sown  seedlings,  which  are  all  destroyed  by  goats,  but  appears 
destined  to  diminish  slowly  by  the  death  and  destruction  of  the  old  trees. 

It  is  a  remarkable  fact  that  the  natural  habitat  of  the  Deodar,  Pinus  excelsa, 
and  several  other  coniferous  trees,  is  limited  to  high  elevations  on  large  moun- 
tain-ranges, that  they  are  nowhere  found  indigenous  in  the  plains,  and  that 
their  area  of  distribution  is  interrupted  by  great  distances. 

3.  ABIES,  Touinef. 

Evergreen  monoicous  trees.  Leaves  single,  not  tufted,  needle-shaped, 
or  narrow  linear.  Branches  whorled  and  scattered.  Male  catkins  single, 
cylindric,  in  the  axils  of  leaves ;  anther-cells  2,  dehiscing  longitudinally, 
transversely,  or  in  an  irregular  manner,  adnate  to  stipitate  scales.  Ovules 
inverted,  in  pairs  at  the  base  of  the  carpellary  scales,  which  are  in  the 
axils  of  membranous  or  coriaceous  bracts.  Cones  ripening  the  same  year, 
terminal  or  lateral,  hanging  or  erect,  formed  of  numerous,  obtuse,  imbri- 
cate, carpellary  scales,  with  a  thin  edge  and  a  woody  base,  deciduous  or 
persistent     Seeds  oily,  winged. 

Cones  at  the  ends  of  branches ;  scales  persistent  after  the  seecU 
fall ;  bracts  small,  drying  up  and  not  apparent  in  rij>e  cones 
(Abies  of  London,  Picea  of  link,  and  Tsuga  of  Carriere). 
Cones  cylindric,  pendulous,  4-6  in.  long ;  leaves  green         .        1.  A.  Smithiana. 
Cones  ovoid,  spreading  or  drooping,  1  in.  long ;  leaves  white 

beneath 2.  A.  dwmosa. 

Cones  lateral,  erect ;  scales  fall  with  the  seeds  (Pieea  of  Loudon, 

Abies  of  Link) 3.  A.  Webbiana. 

I  follow  Asa  Gray,  Botany  of  Northern  United  States,  471,  and  Willkomm, 
Forstl.  Flora,  58,  in  uniting  Abies,  Picea,  and  Tsuga. 

1.  A.  Smithiana,  Forbes,  Pinetum  Woburnense,  t  36 ;  Cleghorn,  L  c. 
t.  5. — Syn.  A.  Khutrow,  London;  A.  spinulosa,  Griffith;  Pinus  Smith- 
iana, Wall  PL  As.  Bar.  t.  246 ;  P.  Khutrow,  Eoyle  LL  t  84 ;  Picea 
Morinda,  link,  in  Linnsea,  xv.  522.  Vein.  Wesha,  bajur,  Afg. ;  Kachan, 
kachal,  Hazara  and  Kashmir;  Retoari,  ban  ludar,  sangal,  salla,  saUe, 
sarei,  kduli,  roi,  rag,  rdo,  bang  re,  hrok,  Panjab  Himalaya ;  Landar,  an- 
andar,  timber  depots  in  the  plains ;  Rau,  raiang,  re,  Sutlej  ;  Rai,  Jaun- 
sar ;  Kandre,  re,  rhai,  rdo,  kudrau  (khutrau,  Boyle),  rialla,  rdgha,  mor- 
inda,  hail,  kilu,  Garhwal  and  Kamaon ;  JSeh,  Sikkim. 

A  large  tree  with  tall  straight  stem,  pyramidal  crown,  dark -green 
foliage,  and  pendulous  branchlets.  Leaves  single,  scattered  in  spirals  all 
round  the  branches,  persistent  5  years,  stiff,  sharp,  4-sided,  1-1£  in.  long. 
Cones  terminal,  pendulous,  cylindric,  obtuse,  4-6  in.  long,  1-2  in.  diam., 
dark  brown  when  ripe ;  scales  broadly  ovate  from  a  cuneate  base,  upper 


Digitized  by  LjOOQIC 


626  LXXVI.  CONIFEKA  [Abies. 

edge  thin,  sharp,  rounded     Seeds  small,  2£  lines  long,  with  large  spath- 
ulate  wings. 

Afghanistan,  Eafiristan,  Gilgit,  north  of  the  great  bend  of  the  Indus.  Com- 
mon m  the  Panjab  Himalaya,  m  Jaunsar,  and  in  the  Bhagirati  forests,  less  com- 
mon in  Kamaon.  Is  generally  found  on  northern  and  western  slopes,  between 
6000  and  11,000  ft.,  alone,  but  more  commonly  in  mixed  forests  with  leaf-bearing 
trees,  or  associated  with  Deodar,  Pinus  excelsa,  and  Abies  Webbiana,  growing 
500  ft.  higher  than  Abies  Webbiana  on  the  Haraug  Pass  in  Kunawar,  but  generally 
remaining  below  the  upper  limit  of  that  tree.  In  lower  Kunawar  A .  Smithiana 
is  commonly  associated  with  Deodar ;  it  forms  a  large  proportion  of  the  Dippi, 
Jani,  and  Punang  forests,  some  of  those  in  the  Baspa  valley,  and  of  the  Barang 
forests  above  the  mouth  of  the  Baspa  river.  It  does  not,  however,  extend  into  the 
arid  tract,  its  upper  limit  being  Pangi  on  the  right,  and  the  Tidong  river  (Rispa) 
on  the  left  bank.  In  upper  Kunawar  Pinus  Grerardiana  takes  its  place  in  the 
Deodar  forests.  In  Sikkim  and  Bhutan  A.  Smithiana  grows  in  the  innermost 
valleys  between  7800  and  10,000  ft.  Hardv  in  England  and  Scotland,  where  it 
grows  with  great  vigour,  often  grafted  on  the  common  Spruce. 

In  April  a  flush  of  young  light-green  leaves  at  the  tips  of  the  branchlets  gives 
the  tree  a  variegated  appearance,  the  old  foliage  being  dark  green,  slightly  darker 
than  that  of  Deodar, but  not  so  dark  as  A.  Webbiana.  The  bud-scales  generally 
cohere,  like  a  conical  cap  at  the  end  of  the  young  shoots,  until  they  at  last  fall 
off.  The  flowers  appear  in  April,  the  young  cones  increase  in  size  rapidly  and 
ripen  in  Oct  and  Nov.  of  the  same  year.  In  the  N.W.  Himalaya  the  tree  attains 
100-120,  and  sometimes  150  ft.,  with  a  girth  of  8-10,  often  of  12-15  ft.  Dr 
Stewart  records  one  of  21  ft.  The  tree  is  covered  with  branches  down  to  the 
ground,  except  where  it  grows  in  compact  masses  ;  the  branches  are  whorled  and 
horizontal,  spreading  out, farther  than  those  of  A.  Webbiana;  their  extremities 
are  very  bushy,  with  numerous  hanging  vertically,  leafy,  tassel-like  branchlets, 
which  give  the  tree  a  peculiar  and  graceful  appearance.  The  crown  is  tall, 
conical,  and  the  foliage  dense.  The  bark  is  pale-  or  brownish-grey,  tesselated 
by  shallow  cracks  into  small  irregularly  four-sided  scales. 

The  wood  is  white,  the  outer  wood  turning  red  and  decaying  rapidly.  It  is 
even-  and  straight-grained,  and  is  good  for  packing-cases,  planking  and  indoor 
work,  but  as  a  rule  not  durable,  except  under  shelter ;  yet  in  many  places  it 
is  used  by  the  hill  people  for  shingles,  and  for  construction.  It  is  generally 
somewhat  heavier  than  the  wood  of  A.  Webbiana.  The  bark  is  used  to  roof 
shepherds'  huts,  and  water-troughs  are  made  of  it.  Twigs  and  leaves  furnish 
litter  and  manure.  The  young  cones  form  part  of  the  drug  sold  as  gaz-pipal  in 
the  Panjab  bazars. 

Nearly  allied  to  A.  Smithiana  is  the  European  Spruce,  A.  excdsa,  DC. — 
Svn.  Pinus  Abies,  Linn.;  Picea  excetsa,  Link.;  Epicea,  Fr.;  Fickte,  Rothtanne, 
derm.  ;  Pezzo,  It,  extensive  forests  of  which  are  found  in  the  mountains  of 
Central  Europe,  in  East  Prussia,  the  Baltic  provinces,  Norway  and  Sweden,  and 
in  a  great  part  of  Russia.  On  the  south  side  of  the  Alps  the  Spruce  forms  large 
forests  in  Friaul  on  the  head-waters  of  the  Piave  and  Tagliamento  rivers,  which 
have  from  time  immemorial  furnished  building  timber  to  the  eastern  Medi- 
terranean. The  fact  that  most  of  these  belong  to  towns  and  villages,  has  en- 
abled the  communities  of  these  districts  to  build  roads,  bridges,  and  schools, 
and  has  thus  served  largely  to  increase  the  prosperity  of  the  country.  It  is 
found  in  theCansiglio  forest  near  Treviso  ;  on  the  maritime  Alps,  inland  of  Nice 
and  Mentone,  where  it  descends  to  1800  ft.  (M.  Moggridge),  on  the  north  side  of 
Mount  Ventoux,  and  on  the  Pyrenees,  but  it  is  wanting  in  Turkey,  in  Italy 
south  of  the  Euganean  hills,  in  Corsica,  and  in  Spain.    It  is  not  indigenous  in 
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Western  France,  or  in  Britain.  A  variety  with  smaller  cones  (Siberian  Spruce) 
forms  large  forests  on  the  Ural  Mountains,  in  Siberia,  •and  Dahuria.  In  planta- 
tions the  Spruce  succeeds  more  readily  than  most  conifers.  It  is  the  principal 
tree  in  the  forests  of  the  higher  Harz,  and  of  a  great  portion  of  the  Saxon  forests, 
where  it  is  almost  exclusively  regenerated  by  planting.  On  the  other  hand, 
on  the  Schwarzwald,  on  the  Vosges,  and  on  the  Jura,  it  reproduces  itself  without 
difficulty  from  self-sown  seedlings.  The  resinous  ducts  of  the  wood  are  few  and 
small,  but  the  bark  is  highly  resinous,  and  in  former  times  the  Spruce  on  the 
Schwarzwald  and  in  Thuringia  were  largely  tapped  for  resin.  For  this  purpose 
a  narrow  longitudinal  cut  was  made  into  the  bark  to  the  wood,  and  the  dry  resin 
which  collected  in  this  channel  was  from  time  to  time  scraped  off ;  the  cut 
was  occasionally  enlarged,  and  thus  old  trees  may  still  be  seen  on  the  Schwarz- 
wald the  trunks  of  which  are  farrowed  with  numerous  deep  longitudinal  chan- 
nels, 4-5  ft  long.  The  wood  of  the  Spruce,  however,  is  much  more  liable  to 
dry-rot  than  that  of  P.  Pinaster,  and  the  result  is  that  almost  all  the  old  Spruces 
tapped  for  resin  are  found  rotten  in  the  heart  as  high  up  as  the  channels,  and 
often  higher,  so  that  the  lower  part  of  the  stem  is  useless.  Apart  from  this, 
there  are  other  circumstances,  not  yet  sufficiently  investigated,  which  often 
cause  unsoundness  in  the  heart  of  the  Spruce,  The  wood,  Known  in  England 
under  the  name  of  White  Pine,  or  White  Deal  (imported  from  Norway  and  the 
Baltic),  has  no  distinct  heartwood,  and  the  cub.  ft  weighs  between  21  and  37 
lb.  (Nordlinger). 

2.  A.  dumosa,  Loudon. — Syn.  Pinus  dumosa,  Don  Prodr.  FL  Nep. 
55 ;  DC.  Prodr.  xvi  ii.  429.  P.  Brunoniana,  WalL  ;  PL  As.  rar.  t.  247. 
Hemlock  Spruce,  of  Nepal  Vern.  Tangshing,  changathasi  dhup,  Nepal ; 
Semadung,  Sikkim. 

A  large  tree  with  spreading  branches  and  pendulous  branchlets.  Leaves 
narrow-linear,  £-1  in.  long,  edge  recurved  and  finely  serrulate  near  the 
apex,  covered  beneath  with  a  white  mealy  substance.  Male  catkins  short, 
subglobose,  axillary,  shorter  than  leaves,  pedunculate ;  numerous  lax 
ovate  bracts  at  the  base  of  peduncle.  Cones  terminal,  erect  or  horizon- 
tal, ovoid,  1  in.  long,  scales  persistent,  broad-elliptic,  obtuse,  bracts  not 
apparent  when  the  cone  is  ripe.     Seeds  winged. 

North-East  Eamaon,  first  discovered  by  Capt.  Webb,  and  found  again  by  Mr 
T.  Webber,  late  of  the  Forest  Dept.  of  the  N.W.  Provinces,  Nepal  In  the  inner 
valleys  of  Sikkim  descending  to  8000,  and  ascending  to  10,500  ft.  Bhutan,  FL 
May,  June.  Dr  Hooker  records  one  in  Sikkim  120  ft  high  and  28  ft.  girth, 
Him.  Journ.  ii.  108.  The  leaves  are  apt  to  fall  from  branches  cut  or  broken  off, 
and  on  this  account  Wallich  first  called  it  Pinus  decidua.  Not  quite  hardy  in 
England  ;  suffers  from  late  spring  frosts.  Wood  soft,  white,  not  durable ;  bark 
used  for  roofing. 

The  Hemlock  Spruce  of  Canada,  A.  canadensis,  Michaux,  with  short  linear 
distichous  leaves,  white  beneath,  and  small  terminal  drooping  cones,  is  a  large 
tree  of  Canada  and  the  northern  United  States.  Wood  not  durable,  and  often 
spirally  twisted,  but  the  bark  extensively  used  for  tanning  leather.  Hardy 
throughout  North  Europe. 

The  Douglas  Spruce,  A.  HoualasU,  LindL,  is  a  tree  forming  extensive  forests 
in  the  valleys  of  the  Rocky  Mountains,  in  Vancouver's  Island,  Columbia, 
and  other  parts  of  North- West  America,  which  attains  300  ft.  and  more 
near  the  coast  of  the  Pacific,  and  furnishes  valuable  timber,  very  strong, 
believed  to  be  equal  to  the  best  Larch,  has  narrow-linear  leaves  1  in.  long,  white 
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beneath,  and  cylindric  cones  3  in.  long,  with  lax  rounded  scales,  much  shorter 
than  the  linear-oblong  persistent  bracts,  which  are  deeply  trifid  at  the  apex,  the 
middle  segment  longest,  £  in.  long,  spinescent.  Hardy,  and  of  very  rapid  growth 
in  England  and  Scotland.  Introduced  1827;  at  Dropmore  there  is  a  tree  which, 
at  the  age  of  44  years,  was  100  ft  high  with  9  ft.  7  in.  girth,  at  3  ft  above  the 
ground.  Many  specimens  in  Perthshire  raised  from  layers  and  cuttings  since 
1846,  were  in  1871  40-70  ft  high  (Gardeners'  Chronicle,  1870). 

3.  A.  Webbiana,  LindL ;  Pinetum  Woburnense,  t  41 ;  link  in  Linnsea, 
xv.  632;  Griff.  Ic.  PL  As.  t.  371.— Syn.  A.  Pindrow,  Eoyle  DL  t  86. 
Picea  Webbiana,  Loudon  ;  Cleghorn,  L  c.  t  6,  P.  Pindrow,  Loudon. 
Pinvs  apectabilis,  Lambert;  Don  Prodr.  FL  Nep.  55.  P.  Webbiana, 
Wall ;  DC.  Prodr.  xvi.  ii.  425.  P.  Pindrow,  Royle;  ib.  424.  Himalayan 
Silver  Fir.  Vern.  Paludar,  rewari,  Jhelam  ;  Badar,  budar,  fung,  Kash- 
mir ;  Dhimu,  rag,  rail,  pe,  re,  salle,  sara,  Chamba ;  Tos,  Kullu ;  Spun, 
pun,  krok,  kalrai,  Kunawar ;  Bharda,  thanera,  Shali ;  Pindrau,  pindrat, 
Hattu ;  Kudrom,  Muttiana ;  Burvl,  bwrra,  buldu,  Baji ;  Kalrai,  satrai, 
chur,  Kotkai ;  Raho,  row,  chilrow,  JcUaunia,  Chur ;  Morunda,  morinda, 
Taroche,  Jaunsar,  and  Garhwal ;  Chilrow,  Kullu,  Garhwal ;  Ragha,  rao 
ragha,  ransla,  raisalla,  Kamaon ;  Wuman,  Byans ;  Oobria,  (gobra),  saUa, 
Sikkim ;  Dun  shing,  Sikkim,  Bhutan ;  Partalfpalt,  Panjab  plains  at  tim- 
ber depots. 

A  large  tree  with  a  dense  cylindric  crown  of  dark-green  foliage.  Leaves 
single,  spirally  arranged  all  round  the  branchlets,  but  generally  more  or 
less  spreading  in  one  plane  so  as  to  appear  distichous,  flat,  narrow-linear, 
1-3  in.  long,  1  line  broad,  narrowed  into  a  short  terete  petiole,  apex  emar- 
ginate,  or  with  2  sharp  teeth,  under  aide  with  2  whitish  longitudinal  fur- 
rows on  either  side  of  the  raised  midrib,  upper  side  dark  green,  shining. 
Duration  of  leaves  8-10  years,  catkins  axillary,  cylindric,  obtuse,  about  1 
in.  long.  Cones  erect,  subsessile,  cylindric  or  ovoid,  often  clustered,  obtuse, 
4-6  in.  long,  1J-3  in.  diam.,  dark  purple  or  brownish  purple  when  ripe. 
Scales  closely  imbricate,  broadly  cuneate  or  obovate,  edge  rounded,  bracts 
many  times  shorter  than  scales.  Seeds  oblong  or  obovoid,  half  the  length 
of  the  broad  obovate  truncate  wing.  Two  varieties,  considered  as  species 
by  Eoyle,  Madden,  and  Parlatore  :  a.  A,  Webbiana,  on  exposed  rocky 
ridges  at  higher  elevations,  a  smaller  tree,  with  shorter,  less  bifarious  leaves, 
and  usually  thicker  and  snorter  cones :  £.  A.  Pindrow,  on  better  soil/ in 
sheltered  places,  a  large  tree,  with  longer  leaves  and  generally  cylindric 
cones.  The  scales  fall  when  the  seed  ripens,  and  leave  the  naked  persis- 
tent axis  of  the  cone  standing  upright  on  the  branches. 

North  Afghanistan  and  Kafiristan,  on  the  Safedkoh,  between  8000  and  9000 
ft  Himalaya,  from  the  Indus  to  Bhutan,  forming  extensive  forests,  in  the 
North- West,  pure  or  mixed  with  Acer  and  other  leaf-bearing  trees,  at  high  ele- 
vations with  JBehda  Bhqjpattra;  often  associated  with  Abies  Smithiana  and 
Pinus  excelsa.  In  the  Panjab  it  is  usually  found  between  7000  and  11,500  ft, 
but  descends  occasionally  to  5500,  and  ascends  to  12,500  ft,  which  is  its  upper 
limit  in  Kunawar.  Up  the  Sutlej  valley  it  extends  to  Lipi  on  the  right,  and 
Dabling  on  the  left  side.  On  the  Chur  its  lower  limit  is*  10,000  ft  InJaunsar, 
Garhwal,  and  Kamaon  its  limits  are  7500  and  13,000  ft,  and  here  it  is  only 
found  in  the  middle  ranges  at  a  distance  of  35-40  miles  from  the  plains.    In  the 


Digitized  by  LjOOQIC 


Abies.]  LXXYL  CONIFER*.  529 

inner  ranges  of  Sikkim  and  Bhutan  A,  Webbicma  forms,  with  Abies  dumosa,  the 
Tew,  together  with  Oak,  large  Rhododendron*^  and  small  Bamboo,  the  upper 
zone  of  coniferous  forest,  between  9000  (sometimes  8600)  and  13,000  ft  In 
the  outer  ranges  it  does  not  descend  below  10,000  ft  (Hook.  Him.  Journ.  L  191). 
In  the  North-West  Himalaya  it  thrives  best  in  cola  damp  glens,  with  a  north 
or  west  aspect,  and  in  such  places  it  often  constitutes  alone,  or  associated  with 
the  alpine  Birch,  the  upper  forest  belt ;  Pinus  excdsa  often  going  higher,  and 
always  extending  farther  into  the  arid  tract  A  flush  of  young  leaves  breaks  out 
in  April  and  May,  of  a  bright  green  colour,  contrasting  strongly  with  the  dark- 
green  old  foliage.  At  a  distance  the  foliage  looks  almost  black ;  and,  like  the 
silver  fir  of  Central  Europe,  the  tree  has  given  the  name  of  Black  Forest  (Eala 
ban)  to  several  mountain  forests  of  the  N.W.  Himalaya.  FL  April ;  by  the 
end  of  May  the  cones  are  about  3  in.  long,  and  they  ripen  in  Sept  of  the  same 
year,  the  scales  and  seeds  falling  in  October.  In  North  Europe  the  tree 
suffers  in  spring,  because  it  starts  into  growth  too  early ;  it  succeeds  in 
Ireland  and  South-West  England.  Attains  120-150  ft.,  and  a  girth  of  9-15 
ft.  Several  instances  are  recorded  of  trees  exceeding  20  and  even  30  ft.  in 
girth.  Except  in  very  compact  and  dense  forests,  the  branches  go  low  down, 
nearly  to  the  ground  ;  they  are  short  spreading  nearly  horizontally,  and  form- 
ing a  tall  narrow  cylindric  crown,  the  outline  resembling  that  of  the  Cypress 
or  Lombardy  Poplar.  Bark  of  young  trees  smooth,  silvery  grey,  of  old  stems 
darker  grey  or  brownish  grey,  cut  into  long  narrow  acute  scales  by  deep  nar- 
row vertical  grooves,  often  running  in  spirals  round  the  trunk,  and  anasto- 
mosing at  acute  angles.  The  wood  is  whitish,  inodorous,  open-grained  and  soft 
Exposed  to  the  weather  it  is  not  durable.  Weight,  21  lb.  (Wallich),  27-35. 
Value  of  P.  (average  of  10  exp.)  440,  Capt  W.  Jones,  Oct  1844,  cut  Sept 
1844.  In  Bhutan  the  wood  is  used  for  house-building ;  from  Sikkim  it  is  ex- 
ported to  Tibet  "  It  splits  well,  is  white,  soft,  and  highly  prized  for  durability," 
Hook.  Him.  Journ.  ii.  44.  In  Eullu  and  near  Marri  shingles  are  made  of  it ; 
indoors  it  is  said  to  last  3-6  years  in  Eullu,  and  8-10  years  at  Marri  In  the  dry 
climate  of  Lahoul  and  Eunawar  it  is  much  valued  for  construction.  Pieces  of 
the  bark  are  employed  to  roof  shepherds'  huts.  On  the  Jhelam  the  twigs  and 
leaves  are  used  for  fodder,  and  are  stored  for  the  winter.  According  to  Wallich, 
a  violet  dye  is  extracted  from  the  cones  in  Nepal  A  large  yellowish  fungus 
(unglan)  grows  on  the  roots  in  N.E.  Kamaon,  eagerly  eaten  by  the  Bhoteas 
(Madden). 

The  Silver  Fir  of  Europe  is  A.  pectinate,,  DC. — Syn.  Pvnm  Picea,  Linn. ;  P. 
Abies,  Du  Hoi ;  Picea  pectinate,  Loudon :  Sapin,  Fr.  ;  Tonne,  Weisstanne, 
EdeUanne,  Germ. ;  Abete,  abezzo,  ItaL, — the  largest  of  the  European  conifers, 
which,  when  grown  in  compact  masses  on  good  soil  and  under  exceptionally 
favourable  circumstances,  attains  a  height  of  180  to  200  ft  The  leaves  persist 
8-10  years,  they  are  linear,  apex  emargmate.  dark  green  and  shining  above,  and 
white  beneath.  The  cones  are  erect  as  in  the  Himalayan  Silver  Fir,  the  bracts 
pointed,  longer  than  the  scales,  which  fall  after  the  seed  ripens.  The  tree  is  in- 
digenous in  the  mountains  of  South  and  Central  Europe.  It  forms  splendid 
forests  on  the  north  face  of  the  eastern  Pyrenees,  south  of  Carcassonne  and 
Limoux  in  the  Departement  de  TAude.  Li  Spain  it  is  found  on  the  moun- 
tains of  Catalonia  and  Aragon  ;  in  Corsica  it  constitutes  a  belt  of  forest  between 
the  Pinus  Laricio  and  the  Beech,  and  is  associated  with  the  latter  near  the 
limit  of  arborescent  vegetation.  Forests  of  it,  though  unfortunately  less  exten- 
sive than  might  be  desirable,  are  in  several  places  on  the  crest  of  the  Apocrines. 
In  the  Vosges  and  the  Schwarzwald  it  is  the  most  important  tree ;  and  Silver 
Fir  is  found  in  some  of  the  Spruce  forests  of  Saxony  and  Thuringia.  In  Britain 
and  Scandinavia  it  is  not  indigenous.    While  young  the  Silver  Fir  bears  a 
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great  deal  of  shade,  and  is  on  that  account  particularly  well  suited  lor  regeneration 
by  self-sown  seedlings.  Its  artificial  cultivation  is  much  more  difficult  and  uncer- 
tain than  that  of  the  Spruce.  The  fine  Silver  Fir  forests  of  the  old  convent  of 
Vallombrosa,  however,  below  the  crest  of  the  Appenines  overhanging  the  Arno 
above  Pontassieve,  are  an  instance  of  successful  reproduction  of  this  tree  on  a  large 
scale,  continued  for  centuries  entirely  by  planting.  These  forests  are  now  State 
property,  and  are  attached  to  the  Royal  Italian  Forest  School  of  VaUombrosa. 

The  stems  are  cylindrical,  carrying  their  girth  well  up.  The  Silver  Fir  has  a 
considerable  power  of  reproduction ;  trees  which  have  been  lopped  and  mutilated 
often  send  up  a  number  of  leaders  from  their  side  branches,  and  parallel  double 
or  forked  stems  are  not  rare.  The  wood  has  very  few  minute  resinous  ducts. 
As  regards  weight,  Nbrdlinger  rives  it  the  same  range  as  Spruce,  but  Mathieu 
states  that  as  a  rule  it  is  somewhat  heavier  (FL  For.  365).  In  the  same  place 
he  records  that  the  wood  of  the  Aude  Silver  Fir  was  found  to  possess  a  greater 
transverse  strength  and  elasticity  than  any  other  coniferous  timber,  excepting 
the  wood  of  Pimu  australia  from  Florida.  By  puncturing  the  bark  small 
quantities  of  turpentine  are  obtained. 

Closely  allied  to  the  Silver  Fir  is  the  Cephalonian  and  Greek  Silver  Fir, 
united  with  it  by  Parlatore  and  Qrisebach,  but  distinguished  by  Loudon,  link, 
and  Willkomm  as  A.  cephalonica,  Loudon — Syn.  A,  ApoUinis,  Link,  and  A. 
Regince  AmalicB.  Heldreich.  It  is  supposed  to  be  distinguished  by  acute,  often 
sharply-pointed  leaves,  and  by  spindle-shaped  cones.  This  tree  forms  extensive 
forests  on  the  mountains  of  Cephalonia  and  Greece,  generally  commencing 
Above  3000  ft.,  but  sometimes  descending  to  1500  ft.,  often  forming  the  upper 
limit  of  the  forest  where  the  mountains  are  sufficiently  high,  sometimes  asso- 
ciated with  P.  Larido.  For  the  Indian  forester  this  tree  has  a  special  interest, 
as  it  is  one  of  the  few  abietineous  trees,  which  are  supposed  to  have  the 
power  of  throwing  up  coppice-shoots  from  the  stump.  A  full  account  of  it 
is  given  by  T.  v.  Heldreich  in  Kegel's  Gartenflora,  1860,  p.  313.  Two  Greek 
Forest  Officers,  Balsamaki  and  Origoni,  visited  in  1659  an  extensive  forest  of 
this  fir  in  Central  Arcadia  in  the  district  of  Tripolitza.  The  inhabitants  of 
the  neighbouring  villages  had  been  in  the  habit  from  time  immemorial  of  cut- 
ting the  upper  part  of  the  stems  at  different  heights,  according  to  the  sue  of 
the  scantling  required,  and  the  result  was  the  same  as  that  described,  p.  523, 
in  the  case  of  tne  Deodar  in  upper  Kunawar— the  aide  branches  below  the 
cut  had  sent  up  a  number  of  vertical  shoots,  which  often  attained  18-90  ft  in 
length,  and  a  diameter  of  1 J  ft.,  thus  forming  candelabrum-like  trees,  exactly 
like  the  Deodar  in  mutilated  forests  of  the  N.  W .  Himalaya.  It  was  even  stated 
that  young  trees  cut  down  above  the  root  had  thrown  up  regular  coppke-shoota. 
This  last  statement,  however,  seems  to  require  confirmation.  All  that  is  proved 
at  present  is,  that  the  Deodar  and  the  Greek  Silver  Fir  have  (compared  with 
other  trees  of  the  Pine  tribe)  great  powers  of  reproduction ;  it  remains  for 
farther  inquiry,  whether  they  actually  throw  up  coppice-shoots  from  leafiees 
stumps. 

A.  NordmannicmOy  Link,  a  stately  tree  with  dark  compact  foliage,  and  ovoid 
cones,  of  late  years  much  cultivated  in  England,  forming  forests  in  the  Crimea 
and  the  Caucasus,  is  regarded  as  a  variety  of  the  Silver  Fir  by  Parlatore  and 
Grisebach. 

A.  Piruapo.  Boissier,  is  a  beautiful  tree  with  regularly  whorled  branches,  rigid, 
short  broadly  linear  thickly  set  leaves,  erect,  at  right  angles,  all  round  the  branches 
in  a  regular  spiral  Male  flowers  numerous,  purple.  Cones  cylindric-ovoid, 
4-5  in.  long,  the  bracts  shorter  than  the  seed-scales.  On  the  Serrania  de  Ronda, 
in  the  province  of  Malaga,' between  3000  and  3600  ft.,  and  lately  found  on  the 
Atlas  mountains  in  Algeria  (A.  babormm).  Extensively  cultivated  in  England, 
where  it  thrives  remarkably  well. 
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4.  LABIX,  Tournef. 

Deciduous  resinous  trees.  Leases  needle-shaped,  single  on  elongating 
shoots  and  on  the  first  shoots  of  seedlings,  but  otherwise  in  dense  fas- 
cicles on  arrested  branchlets,  which  do  not  as  a  rule  lengthen  out  and 
develop  into  side  branches.  Male  catkins  sessile,  lateral  on  short  thick 
scaly  but  leafless  peduncles  (stunted  branchlets).  Anther-cells  2,  longitu- 
dinally dehiscent.  Female  catkins  often  on  the  same  branches  as  the 
male,  at  the  ends  of  arrested  leaf-bearing  branchlets.  Ovules  inverted,  in 
pairs  at  the  base  of  the  carpellary  scales,  these  in  the  axils  of  cuspidate, 
1 -nerved  bracts,  which  are  longer  than  the  scales.  Cones  erect ;  scales  per- 
sistent, with  a  thin  obtuse  edge  ;  bracts  generally  protruding  between  the 
scales  when  the  fruit  is  ripe.     Seeds  oily,  winged. 

1.  L.  Griffithil,  H.  f .  &  Th. ;  Hook.  I1L  Him.  PL  t.  21.— Syn.  Pinus 
QrijjUJrii,  Parlat  in  DC.  Prodr.  xvi.  ii  411.     Vern.  Sail,  soar,  Sikkim. 

A  graceful  tree  with  conical  crown  and  long  pendulous  branches.  Leaves 
slender,  narrow-linear,  about  1  in.  long.  Male  catkins  ovoid-cylindric,  £  in. 
long.  Cones  cylindric,  2-3  in.  long,  erect — i.  e.,  on  recurved  branchlets  on 
the  pendulous  branches.  Bracts  reflexed,  subulate,  twice  the  length  of 
the  carpellary  scales,  persistent  in  fruit. 

Inner  ranges  of  West  Bhutan,  Sikkim,  and  East  Nepal,  between  8000  and 
12,000  ft  Said  to  extend  west  to  the  sources  of  the  Dud  Koei  river,  which 
descends  from  Mount  Everest  Fl.  May,  the  fruit  ripening  in  Oct.  of  the  same 
year.  Wood  white,  soft,  without  heartwood,  but  splits  well,  and  is  reckoned 
the  most  durable  of  the  coniferous  timbers  exported  into  Tibet  from  Sikkim 
(Hook.  Him.  Journ.  ii  44). 

The  European  Larch  is  L.  europcea,  DC. — Syn.  Pinus  Larix,  Linn. ;  Larche, 
Germ.  ;  Maize,  Fr. ;  Larice,  ItaL — a  large  tree  with  small  ovoid  cones  1-1$ 
in.  long,  the  bracts  dry  when  the  cones  ripen,  and  barely  protrude  beyond  the 
lower  carpellary  scales.  Indigenous  in  the  Alps  and  Carpathian  mountains, 
forming  extensive  forests  in  the  French  Alps,  pure,  or  mixed  with  Pinus  Cembra 
and  P.  montana,  less  abundant,  and  generally  associated  with  the  Spruce  in 
Switzerland,  the  Bavarian  and  Austrian  Alps.  It  ascends  to  the  limit  of  arbor- 
escent vegetation,  and  is  not  rarely  the  highest  tree  in  company  with  the  Spruce 
and  P.  Cembra.  The  Siberian  Larch,  L.  sibirica,  Led.,  which  forms  large  forests 
in  the  plains  of  Russia  and  Siberia,  and  is  found  on  the  Ural  and  Altai  mountains, 
is  a  different  species.  The  heartwood  of  the  European  Larch  is  well  defined,  red, 
compact,  even-grained,  strong,  and  very  durable,  does  not  warp  nor  split,  and 
is  prized  more  than  Oak  in  the  mountains  where  it  is  indigenous.  Resinous 
ducts  numerous,  small  or  moderate-sized.  The  Romans  prized  the  wood  much. 
Pliny  mentions  a  beam  116$  ft  long  and  23£  in.  square,  brought  to  Rome  by 
the  Emperor  Tiberius.  The  cubic  ft  weighs  27-49  lb.,  and  even  more.  On 
account  of  the  value  of  the  wood,  its  rapid  growth,  and  the  certain  success 
of  plantations  while  young,  the  Larch  has  been  cultivated  on  a  very  large 
scale  far  beyond  the  limits  of  its  natural  habitat,  particularly  in  Germany, 
Scotland,  and  France.  Speaking  broadly,  the  result  is  favourable  up  to  a 
certain  age.    Larch  plantations,  which  are  cut  down  at  the  age  of  40-60  yearp, 
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have  in  many  instances  been  found  to  give  most  satisfactory  results ;  beyond 
that  age,  however,  its  progress  is  not  satisfactory  on  a  large  scale,  and  a 
disease  has  shown  itself  of  late  years  which  has  in  many  cases  seriously  in- 
jured plantations  of  much  younger  age.  Considerable  quantities  of  Larch 
seed  have  at  different  times,  by  well-meaning  persons,  been  imported  to  the 
N.W.  Himalaya,  but  as  yet  without  any  result.  Except  on  tine  borders  of 
the  arid  tract,  beyond  the  range  of  the  Deodar — e.g.,  in  Lahoul,  Pita,  and 
Ladak — there  seems  no  inducement  to  repeat  these  experiments,  as  the 
Deodar  is  at  home  in  the  N.W.  Himalaya,  and  is  fully  equal  in  value  and 
in  rapidity  of  growth  to  the  best  mountain  Larch.  The  wood  of  the  Larch 
yields  large  quantities  of  turpentine,  which  is  used  medicinally  under  the  name 
of  Venetian  turpentine.  A  number  of  holes,  about  1  in.  diam.,  and  somewhat 
inclined  towards  the  circumference,  are  bored  into  the  trunk,  but  not  quite  to 
the  heart  of  the  tree,  small  channels  of  wood  are  inserted  in  each  hole,  and  the 
turpentine  which  runs  out  during  summer  is  collected  in  wooden  buckets  placed 
underneath.  Holes  that  cease  to  run  are  closed,  and  yield  a  fresh  supply 
when  reopened.  In  autumn  all  holes  are  carefully  closed  with  wooden  stop- 
pers, and  if  this  precaution  is  duly  observed,  it  is  said  that  a  tree  will  continue 
to  yield  during  40-50  years  ;  but  the  wood  of  the  trees  thus  tapped  is  said  to 
lose  its  good  quality,  and  can  only  be  used  as  fuel.  This  is  tne  practice  in 
the  valley  St  Martin,  Pignerolo  district  of  Piedmont,  between  Mont  Cenis  and 
Monte  Viso.  It  is  described  by  Duhamel  in  his  '  Traits  des  Arbres  et  Arbustes,' 
1755,  and  quoted  by  Mohl.  The  editor  of  the  'Nouveau  Duhamel '  (1812), 
states  that  it  is  the  practice  in  the  Swiss  Canton  de  Vaud,  probably  a  mistake.  In 
South  Tyrol  one  hole  only,  1  in.  diam.,  is  bored  about  a  foot  above  the  base  of  the 
trunk  fully  to  the  centre  in  spring,  and  is  at  once  firmly  closed  by  a  wooden 
stopper.  In  autumn  the  hole  is  opened  and  emptied  of  the  turpentine  which 
has  collected  in  it  during  summer,  and  is  then  closed  again.  It  is  again  opened 
and  emptied  in  the  second  autumn,  and  so  on  during  a  number  of  years.  In 
this  way  all  large  trees  are  tapped  in  certain  forests  of  South  Tyrol,  as  described 
by  Mohl  in  '  Botanische  Zeitung,'  1659,  p.  329,  and  the  wood  of  the  trees  thus 
tapped  is  said  not  to  deteriorate  in  any  way.  Mohl's  paper  discusses  the  con- 
nection between  the  different  modes  of  tapping  coniferous  trees  for  resin  and 
the  distribution  of  the  resinous  ducts  in  wood  (Larch,  Pinaster,  and  Lcvricio), 
and  bark  (Spruce  and  Silver  Fvr).  The  bark  of  the  Larch  is  used  for  tanning 
and  for  dyeing. 

5.  CUPBBSSUS,  linn. 

Evergreen  aromatic  trees,  with  small  closely  adpressed  scale-like  broad- 
based  opposite  leaves,  imbricate  on  the  younger  branchlets,  distant,  decus- 
sate, and  often  less  closely  adpressed  on  older  branchlets.  Male  catkins 
numerous,  small,  cylindrical,  sessile  at  the  ends  of  branchlets ;  scales  stipi- 
tate,  peltate,  each  bearing  2-4  subglobose  anther -cells  under  the  edge. 
Female  catkins  terminal,  fewer  than  male;  scales  few,  decussate,  each 
bearing  at  the  base  8  or  more  erect  ovules  narrowed  at  the  apex.  Cone 
subglobose,  requiring  somewhat  longer  than  a  year  to  ripen,  consisting  of 
thick  woody  peltate,  angular  scales,  with  numerous  seeds,  attached  to 
the  stalk  of  the  scales.    Cotyledons  2-3. 

Crown  narrow-cylindrical ;  branches  erect ;  cones  few,  1  in. 

diam 1.  C.  tempervirm*. 

Crown  broad-pyramidal ;  branches  spreading ;  cones  numer- 
ous, clustered,  i  in.  diam 2.  C,  torulota. 
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1.  0.  sempervirens,  Linn. ;  DC.  Prodr.  xvi.  ii  468 ;  Reichenb.  Ic.  Fl. 
Germ.  t.  534.  In  India  only  the  cylindrical  (so-called  pyramidal)  variety 
occurs,  C.  fastigiata,  DC.  Cypress. — Cipresso,  Itah  Vern.  Saru,  saw, 
sards,  N.W.  India. 

A  tall  tree  with  a  fluted  stem ;  branches  erect,  often  adpressed  to  the 
trunk,  forming  a  narrow  dense  cylindrical  crown  of  dark-green  foliage. 
Branchlets  four-sided,  leaves  ovate-oblong.  Cones  few,  1  in.  diam.,  and 
grey  when  ripe,  greatly  varying  in  shape,  on  peduncles  J  in.  long ;  scales 
rough,  with  a  projecting  point  or  boas,  convex  or  keeled.  Seeds  ovoid 
or  oblong,  angular,  with  a  narrow  wing. 

Planted  in  gardens  in  Afghanistan  and  N.W.  India,  e.g.,  at  Agra,  Ajmir, 
Delhi,  also  in  Kashmir  and  the  outer  Himalaya,  in  Eamaon  to  3000  ft  Grows 
in  Calcutta.  Cultivated  throughout  the  Mediterranean  region.  Hardy  in 
England  The  pyramidal  variety  is  not  found  wild  anywhere;  the  variety 
with  spreading  branches,  regarded  by  Grisebach  and  others  under  the  name  of 
C.  hortzontalis,  as  a  distinct  species,  is  wild  on  the  west  side  of  Lebanon,  on 
the  mountains  of  Crete  and  Asia  Minor,  and  probably  also  in  North  Persia, 
fl.  Feb.-April ;  the  fruit  ripens  during  summer  of  the  second  year,  and  is  often 
long  persistent  on  the  tree.  In  N.W.  India  the  tree  attains  6-7,  occasionally  9 
ft  girth,  and  70-80,  occasionally  100  ft.  in  height.  Its  growth  is  slow  ;  Grise- 
bach mentions  two  cypresses  found  by  him  near  a  convent  on  Mount  Athos. 
proved  by  inscriptions  to  be  more  than  1000  years  old,  the  radius  of  which  had 
increased  at  the  rate  of  -^  inch  only  a-year.  Near  Somma,  in  Lombardy,  a 
cypress  is  shown  which  was  renowned  in  Caesar's  time  on  account  of  its  size 
and  beauty.  The  bark  is  thin  (less  than  J  in.),  dark  grey  or  brown,  with 
numerous  longitudinal  wrinkles  and  shallow  furrows.  The  wood  is  reddish-  or 
brownish- white,  close-grained,  but  not  hard,  the  inner  belt  of  each  annual  ring 
(spring  wood)  soft,  the  outer  belt  (autumn  wood)  harder  and  reddish.  Medullary 
rays  numerous  and  distinct  Very  fragrant,  with  a  strong  peculiar  and  pleasant 
scent  It  is  exceedingly  durable,  and  in  the  Levant  and  Greece  is  prized  for 
trunks  and  boxes,  the  contents  of  which  are  proof  against  most  insects. 

2.  0.  torulosa,  Don;  Prodr.  FL  Nep,  55.—  Himalayan  Cypress. 
Sans.  Surdhva.  Vern.  Devi  didr,  Ravi ;  Deodar,  Kullu,  Baji ;  Leauri, 
Jaunsar;  Baisalla,  Naini  TaL 

A  large  tree ;  branches  horizontal,  whorled,  with  drooping  extremities, 
forming  a  broad  pyramidal  crown.  Branchlets  round  or  indistinctly  four- 
sided  ;  leaves  ovate-triangular,  white-margined.  Cones  numerous,  clus- 
tered, erect,  bluish  when  ripe,  \  in.  diam. ;  scales  flat  or  convex,  rugose, 
but  smoother  than  those  of  C.  sempervirens.  Seeds  compressed,  convex 
on  both  sides,  with  a  narrow  orbicular  wing. 

Outer  ranges  of  the  Himalaya  from  Chamba  to  Nepal,  but  more  local  and  less 
common  than  most  other  Himalayan  conifers,  generally,  but  not  always  on  dry 
warm  rocky  slopes.  Several  small  patches  on  the  Ravi,  more  abundant  in  part 
of  Kullu,  between  5500  and  8000  ft.  (not  in  Mandi,  where,  according  to  Stewart, 
Vigne  and  Moorcroft  mistook  a  small  Deodar  forest  for  Cypress.)  Common,  on 
limestone,  on  the  north  side  of  the  Shali  and  Tikka  ridge  north  of  Simla,  asso- 
ciated with  Deodar,  Abies  JSmithiana,  A.  Webbicma,  and  Taxus.  In  Jaunsar, 
on  the  limestone  rocks  of  the  Lokandi  and  Moila  Hills,  on  limestone  below  the 
Karama  Peak,  associated  with  Deodar  and  A.  SmUhiana.    On  the  south-east 
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face  of  Chinar  Peak,  above  Naini  Tal,  on  clay-elate,  bat  in  the  vicinity  of  lime- 
stone rocks.  Not  uncommon  in  Garhwal  and  Kamaon,  and  in  Nepal.  Grows 
at  Saharanpur,  at  Poona,  at  Calcutta,  and  thrives  vigorously  on  the  Chikalda 
Hill  in  Berar  at  3000  ft  elev.  Madden  states  that  the  tree  is  indifferent  to  the 
nature  of  the  rock,  and  that  it  is  found  both  on  limestone  and  on  silicious  rocks. 
What  I  have  seen  of  its  growth  makes  me  think  that  it  prefers  limestone.  FL 
Jan-Feb.,  the  cones  ripen  in  Oct -Nov.  of  the  second  year,  and  are  often  long 
persistent  on  the  trees.  Attains  generally  70-80  ft.,  and  a  girth  of  6-8  ft,  but 
larger  trees  are  not  uncommon.  Dr  Stewart  records  one  near  Girar  on  the 
BeQ,  a  feeder  of  the  Ravi,  at  6500  ft,  15  ft  girth,  and.  over  120  ft.  high ;  and 
Madden  speaks  of  15-17  ft.  girth,  and  a  height  of  150.  The  roots  often  embrace 
masses  of  rock,  and  the  base  of  the  trunk  swells  out  in  such  cases.  At  Naig, 
south  of  Lobha,  Stewart  records  a  famous  grove,  the  trees  12-17  ft.  girth,  and 
one  27  ft.  girth  near  the  ground,  with  enormous  roots  clasping  great  rocks,  pro- 
bably not  under  1000  years  old.  The  growth,  as  far  as  known,  appears  to  be 
slow.  Dr  Stewart  records  12-18  rings  on  one  inch  of  radius.  Bark  very  thin, 
barely  £  in.  thick,  the  outer  layer  peeling  off  in  numerous  long  narrow  dark- 
grey  thin  strips,  which  are  often  spirally  twisted  round  the  trunk ;  inner  sub- 
stance of  bark  reddish  brown.  The  surface  of  the  bark  is  rougher  and  darker 
than  that  of  Juniperus  excelsa,  with  which  this  Cypress  is  often  confounded. 
Wood  white,  with  a  tinge  of  red  or  yellow,  deeper  coloured  in  the  centre,  fra- 
grant, the  scent  similar  to  the  scent  of  the  Cypress  wood  from  Turkey  and 
Greece,  even-grained,  not  hard,  easy  to  work,  but  not  strong.  Medullary  rays 
distinct,  somewhat  darker  than  the  rest  of  the  wood,  annual  rings  consist  of  an 
inner  softer  and  an  outer  harder  and  darker  belt.  At  Naini  Tal  it  has  been 
much  used  for  building,  particularly  for  indoor  work,  and  on  the  Ravi  and 
Sutlej  it  is  sometimes  used  for  beams.  But,  as  a  rule,  the  tree  is  not  used  for 
secular  purposes.  In  Eullu  images  are  made  of  it,  and  the  poles  to  carry  the 
sacred  ark,  Tor  which  purpose  Birch  and  Kim  are  also  employed.  The  wood  is 
often  burnt  as  incense  in  temples. 

C.  glauca,  Lam. ;  DC.  Prodr.  xvl  ii  470  ;  Dalz.  Bomb.  Fl.  Suppl.  83.— Syn. 
C,  Itmtamca,  Willd.  Commonly  cultivated  in  gardens  in  Western  India  above 
Ghat ;  does  not  succeed  below.  Ghat,  according  to  DalzelL  Largely  cultivated 
in  Portugal,  believed  to  have  been  introduced  from  Goa.  Supposed  to  be  dis- 
tinguished from  the  two  preceding  species  mainly  by  the  bluish  colour  of  the 
leaves  and  cones,  and  by  the  projecting  subulate  boss  of  the  scales.  The 
value  of  the  former  character,  however,  ib  demonstrated  by  the  Deodar,  which 
is  commonly  bluish  when  cultivated  in  Europe,  and  occasionally  in  the  Hima- 
laya, but  the  great  mass  of  which,  in  its  native  forests,  is  dark  green.  The 
character  taken  from  the  scales  ot  the  cone  may  be  more  constant,  but  the 
specific  distinctions  between  the  three  Cypresses  described,  sempervireru,  toru- 
loses and  glauca,  seem  to  invite  farther  inquiry. 

C.fwwori*.  EndL ;  the  weeping  Cypress— Vern.  Chandang,  Sikkim—  an  ele- 
gant tree,  with  hanging  distichous  branches  and  lanceolate  mucronate  leaves, 
with  a  spreading  apex,  is  planted  in  China  near  pagodas,  also  planted  in 
Bhutan  near  temples  and  monasteries,  between  2000  and  7000  ft,  and  on  the 
great  Ranjit  river  in  Sikkim  near  convents  and  cemeteries ;  also  in  Nepal 
Grows  at  Calcutta. 

Biota  orientaUs,  Endl. — Syn.  Thuja  orientalu,  Linn.,  the  Arbor  vtftv,  is  a 
small  evergreen  tree,  indigenous  in  Japan  and  China,  much  cultivated  in  India 
and  Europe,  with  the  foliage  similar  to  that  of  the  Cypress,  but  the  cones  con- 
sisting of  3-4  pairs  of  decussate  oblong  woody  scales,  with  the  apex  recurved, 
and  at  the  base  of  each  1  or  2  un  winged  seeds. 
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Callitris  yuadrivalns,  Vent ;  DO.  Prodr.  xvi.  ii  452.— Syn.  Thuja  articu- 
lata,  Vahl — is  a  small  tree  of  Western  North  Africa,  where,  according  to  Mathieu, 
it  covers  large  areas  either  alone  (Fl.  For.  355),  or  mixed  with  Pinus  hale- 
perms,  Philcyrea,  and  other  evergreens,  and  is  remarkable  on  account  of 
the  compact  heavy  and  very  fragrant  heartwood,  which  has  a  rich  brown 
colour,  and  takes  a  most  beautiful  polish.  The  tree  coppices  readily,  and  the 
forest-fires,  which  are  lighted  by  the  Arab  herdsmen  (as  tney  are  by  the  pastoral 
population  of  India),  frequently  kill  the  stem  to  the  ground,  when  abun- 
dant shoots  spring  up  from  the  root,  which  attains  a  exeat  age,  and  often  a 
considerable  size.  These  masses  of  root  have  a  beautifully  mottled  grain  ;  ex- 
quisite ornaments  and  small  articles  of  furniture  are  made  of  them,  and  veneers 
for  the  most  elegant  cabinet-work.  This  wood  was  one  of  those  called  K&por, 
citrus  (see  p.  56),  was  highly  prized  by  the  Romans,  and  fabulous  prices  were 
paid  for  tables  made  of  it  The  branchlets  are  green,  articulate,  and  bear  at 
the  base  of  each  joint  4  minute  decussate  scale-like  leaves.  The  fruit  is  £  in. 
diam.,  four-sided,  consisting  of  4  valvate  scales,  and  containing  6  winged  seeds. 
The  tree  exudes  a  strongly-scented  resin  (Gum  Sandarach). 

6.  JUNIPBBXTS,  Linn. 

Evergreen  trees  or  shrubs,  with  distinct,  generally  red-coloured  heart- 
wood.  Leaves  either  all  linear  or  subulate,  erect  or  spreading,  in  whorls 
of  three  or  dimorphous,  viz.,  on  the  first  shoots  of  seedlings,  and  on 
luxuriant  shoots,  subulate  and  spreading,  and  on  the  other  branches  scale- 
like, opposite,  generally  decussate*  and  imbricate.  Flowers  monoicous  or 
dioicous,  terminal  or  axillary.  Male  catkins  small,  cylindrical  or  ovoid ; 
scales  whorled,  imbricate,  bearing  each  at  its  base  3-6  anther-cells.  Fruit 
ripening  the  second  year,  fleshy,  subglobose,  consisting  of  3-6  connate 
carpellary  scales  (the  lower  sterile),  the  tips  of  which  are  often  visible  on 
the  surface  of  the  ripe  fruit  Seeds  1-3,  with  coriaceous  testa  embedded 
in  the  resinous  pulp  of  the  berry  (galbulus). 

All  leaves  whorled,  erect  or  spreading,  linear,  pungent ;  catkins 

axillary 1.  /.  communis. 

All  leaves  whorled.  subulate,  pungent,  the  upper  adpressed, 
imbricate ;  male  catkins  terminal ;  female  catkins  at  the 

ends  of  short  lateral  branchlets 2.  /.  recurva. 

Leaves  dimorphous,  those  on  the  great  mass  of  branches  scale- 
like, decussate,  adpressed  and  imbricate,  on  others  subu- 
late, pungent,  erect  or  spreading. 
Foliage  Dushy ;  branchlets  four-sided ;  the  scale-like  leaves 
oolong,  more  or  less  keeled  at  the  back,  apex  not  closely 
adpressed ;  berries  ovoid,  subacute,  1 -seeded.    (A  shrub 
in  the  N.W.  Himalaya,  in  Sikkim  a  tree)     .        .  8.  /.  WaUichiana. 

Foliage  light  and  open  ;  branchlets  spreading;  indistinctly 
four-sided ;  the  scale-like  leaves  ovate,  convex,  closely 
adpressed,  with  a  large  resinous  gland  on  the  back; 
berries  globose,  very  resinous,  2-5-seeded.  (A  tree  in 
the  N.  W.  Himalaya) 4.  /.  excelsa. 

1.  J.  communis,  Linn. ;  Hook.  Stud.  FL  348;  Beichenb.  Ic.  fl 
Germ.  t.  535. — Jumper.  Oenevrier,  Fr. ;  Wachkolder,  Germ.  Vern.  Nuch, 
pdma,  pethra,  benthoy  betar,  Kashmir,  Chamba,  and  Kullu ;  Lang  shur, 
thelUy  lewar,  Kunawar ;  Chum,  shupa,  Piti. 
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A  dense,  diffuse  shrub,  in  Europe  sometimes  a  small  tree,  procumbent 
at  great  elevations.  Foliage  greyish  green.  Leaves  spreading,  in  whorls 
of  three,  linear,  £-£  in.  long,  pungent,  narrowed  at  base,  nearly  flat  and 
bluish  green  above,  light  green,  convex  or  obtusely  keeled  beneath,  per- 
sistent 3-4  years.  Catkins  axillary,  supported  at  the  base  by  small  bracts  ; 
the  male  ovoid,  yellow ;  the  antheriferous  scales  broad-ovate,  acuminate ; 
the  female  flowers  small,  resembling  leaf-buds.  Berries  subglobose,  on 
short  scaly  stalks  J-J  in.  long,  crowned  at  the  apex  with  the  tips  of  the 
carpellary  scales ;  pulp  sweet  and  resinous.     Seeds  generally  3. 

South  side  of  Safedkoh  at  9000  ft  North-Wait  Himalaya,  but  not  in  the 
innermost  arid  tract,  abundant  in  places  as  far  east  as  the  Sutlej,  less  common 
beyond  it.  Hills  near  the  mouth  of  the  Sindh  valley,  Kashmir,  at  5400  ft ;  in 
the  Butna  valley  ascending  to  11,000  ;  in  Lahoul  to  12,500  ft;  in  Kunawar  be- 
tween 9000  and  11,000  ft. ;  to  14,000  ft  on  the  Bias  and  in  Garhwal ;  eastern- 
most point  entrance  of  the  Bians  valley  in  North-East  Kamaon.  Throughout 
Europe  to  the  North  Cape.  In  Greenland,  North  Asia,  also  on  the  Caucasus  and 
on  Mount  Ararat  In  North  and  Central  Europe  it  is  found  both  on  the  plains 
and  on  mountains.  On  the  Riviera,  near  Nice  and  Mentone,  it  goes  down  to 
the  coast,  but  farther  south  it  is  found  on  mountains  only.  Thus  in  Spain  it 
occurs  (according  to  Willkomm)  on  the  Quadarama  mountains  from  3500  to 
6000  ft,  in  the  Sierra  Nevada  from  6500  to  8000,  and  on  Mount  Athos  in  Mace- 
donia (according  to  Grisebach)  from  5200  to  6000  ft.  Juniperus  nana,  Willd., 
which  many  botanists  consider  as  a  variety  merely  of  the  common  Juniper, 
ascends  even  higher,  and  is  found  in  the  Alps  and  on  the  mountains  of  South 
Europe,  in  the  Alpine  zone  far  beyond  the  forest  belt  On  the  dry  stony  hills 
of  the  Muschelkalk  formation  in  North  and  Middle  Germany  the  Jumper  is 
sometimes  a  useful  nurse  of  plantations,  and  it  often  affords  shelter  in  such 
localities  to  self-sown  seedlings  of  other  trees.  In  East  Prussia  and  the  Baltic 
provinces  the  Juniper  is  often  gregarious,  covering  large  extents  of  ground  with 
open  brushwood ;  and  under  partial  shelter  it  becomes  arborescent,  extending 
over  large  areas,  associated  with  other  trees  (Willk.  Foretl.  Fl.  217).  In  the 
North-West  Himalaya  the  Juniper  is  chiefly  found  on  high  dry  bleak  slopes, 
usually  (gregarious,  sometimes  mixed  with  J.  recurva,  often  in  patches  form- 
ing a  belt  above  the  upper  limit  of  the  forest  FL  March,  April ;  the  fruit 
ripens  in  August  and  September  of  the  second  year. 

Generally  an  irregularly-shaped  shrub  with  stiff  branches,  branchlets  erect  or 
spreading,  procumbent  at  high  elevations.  In  the  Himalaya  it  rarely  attains  more 
than  6-7  ft  with  a  disproportionately  thick  stem,  18-24  in.  girth.  In  Europe  the 
tree  occasionally  grows  30-40  ft  high  with  a  girth  of  4-5  ft.  Bark  whitish  grey, 
exfoliating  in  thin  flakes,  leaving  the  brown  inner  substance  exposed.  Sapwood 
large,  white ;  heartwood  brown,  fine-grained,  compact,  the  annual  rings  dis- 
tinctly marked  by  a  dark  narrow  line.  Used  for  fuel,  very  acceptable  on  high 
passes.  The  twigs  are  resinous  and  aromatic ;  they  are  placed  before  the  Deota 
in  temples,  and,  like  the  wood,  are  burnt  as  incense  (dh&p).  The  fruit  is  sweet, 
aromatic,  and  very  resinous.  In  Kamaon  it  is  added  to  spirits  distilled  from 
barley.  (In  North  Germany  the  berries  are  largely  collected  and  exported 
to  Holland  for  the  manufacture  of  gin.)  They  are  sold  as  medicine  in  tie  Dazara 
of  North  India  under  the  name  of  AbhtU,  hdber,  administered  in  decoction  as  a 
stimulant,  diuretic,  and  emmenagogne. 

2.  J.  recurva,  Ham. ;  DC.  Prodr.  xvi.  ii.  481. — Weeping  Bine  Juni- 
per, Hook.  Him.  Journ.  ii  28.    Vera.  Wetyar,  bettor,  chuck,  thelu,  telu, 
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talu>  phtUtiy  Pb. ;  Bettir,  bheddra,  bendhara,  biddgunj,  thelu,  phulu, 
jhara,  guggal,  bU9  wru,  agdni,  N.W.P. ;  Pdma,  Tibet;  Deschu,  Sikkim. 

A  gregarious  shrub  or  moderate- sized  tree;  branchlets  decurved  or 
drooping.  Leaves  adpressed,  J  in.  long,  in  whorls  of  3,  generally  approxi- 
mate and  imbricate,  distant  on  older  branchlets,  lanceolate,  pungent,  back 
convex.  Catkins  and  berries  at  the  ends  of  short  lateral  leaf- bearing 
branchlets.  Berries  oblong  or  ovoid-oblong,  pointed,  J-J  ^  l°n&  "^h 
the  tips  of  carpellary  scales  near  the  apex,  green  at  first,  olive  or  blue 
afterwards,  dark-brown  or  almost  blackish-purple,  smooth  shining  when 
ripe.  Seed  1,  oblong,  obtuse. — J.  sguamataiB  a  procumbent  variety  with 
broader,  curved  leaves. 

South  side  of  Safedkoh  near  Pewar  Pass  8000-9000  ft  Himalaya  7600  to 
12,000  ft.,  ascending  to  13,000,  and  on  the  Niti  Pass  to  15,000  ft.  In  Sikkim 
and  Bhutan  at  9000-12,000  ft.  Occasionally  planted  near  temples,  e.g.y  at  Panwi 
in  Kunawar.  FL  chiefly  in  June,  July ;  the  fruit  ripening  J  uly  to  October  of 
the  second  year.  In  Sikkim  and  Bhutan  attains  30  ft.  with  a  pyramidal  crown, 
and  drooping  branchlets.  In  the  North-West  Himalaya  it  is  only  known  as 
a  gregarious  shrub,  often  covering  large  areas,  either  pure  or  mixed  with  J.  com- 
munis, the  stems  decumbent,  at  times  6  in.  diam.,  very  long,  running  over  or 
under  the  surface  of  the  ground,  and  from  these  creeping  steins  rise  numerous 
short  erect  branches,  which  make  it  very  difficult  to  traverse  such  thickets. 
Bark  smooth,  cinnamon-coloured,  generally  peeling  off  in  conspicuous  flakes 
which  curl  up.  Heartwood  reddish-brown,  fragrant,  useful  as  fuel  at  high  ele- 
vations. The  sprigs  are  used  in  the  distillation  of  spirits  ;  coarse  barley-flour 
is  made  into  balls,  covered  with  the  sprigs  and  leaves,  wrapped  up  in  blankets 
and  kept  warm  for  3-4  days  until  it  ferments,  when  it  is  used  in  the  distillation 
of  arrack  from  rice.  The  shrub  is  sacred,  and  the  resinous  twigs  are  used  for 
incense  (dhup,  gugal). 

3.  J.  WalUchiana,  Hf.  &  Th.  in  Herb.  Kew.— Black  Juniper  of  Sik- 
kim, Hook.  Him.  Journ.  ii.  55.    Vern.  TchoJcpo,  Sikkim. 

In  the  north-west  a  large  gregarious  shrub,  in  Sikkim  a  large  tree,  with 
densely  massed  bushy  branchlets.  Leaves  dimorphous,  the  scale- like 
leaves  oblong,  back  almost  keeled,  obtuse,  in  4  rows,  so  as  to  make  the 
branchlets  4-sided,  apex  not  quite  adpressed,  those  on  the  lower  branch- 
lets  linear,  pungent,  and  somewhat  spreading.  Male  catkins  terminal. 
Berries  numerous,  erect,  on  lateral  leaf-bearing  branchlets  of  variable 
length,  ovoid,  acute,  £-£  in.  long,  blue,  shining  when  ripe,  1 -seeded. 

Himalaya  9000  to  15,000  ft.  from  the  Indus  to  Sikkim  FL  April,  May ;  fr. 
Aug.  Bark  brown,  smooth,  exfoliating  in  large  flakes.  This  is  the  large  tree 
Juniper  of  the  inner  ranges  of  Sikkim,  attaining  60  ft.,  with  spreading  branches. 
The  wood  of  the  Sikkim  tree  resembles  J.  exceUa  in  structure. 

J.  Pseudo-Sabina,  Fisch.  et  Meyer ;  Ledeb.  FL  Ross.  hi.  682;  a  shrub  of 
Siberia,  mountains  of  Davuria  and  Songaria,  is  identified  with  this  species  by 
Parlatore  in  DC.  Prodr.  xvi  482 ;  but  the  fruit,  which  is  1-seeded  like  that  of 
J.  WdUichiana,  is  described  as  recurved,  not  erect.  The  classification  of  the 
Junipers  of  Asia  seems  to  require  critical  revision. 
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4.  J.  excelsa,  M.  Bieb.— Tab.  LXVIIL— DC.  Prodr.  xvi  ii.  484.— 
Syn.  (partly)  J.  chineneis,  Linn,,  as  accepted  by  Parlatore  in  DC.  Prodr. 
487.  Himalayan  Pencil  Cedar.  Apurs,  uppurz,  Baluchistan ;  Chalai, 
chalet,  Jhelam;  Shukpa,  shur,  shurgu,  lewar,  Chenab  and  Sntlej  ;  Sh&r- 
buta,  shurgu,  shukpa,  Tibet ;  Dhup,  padmah,  surgi,  N.W.P. ;  Dhupi, 
dhupri  chandan,  shuhpa,  Nepal. 

A  small  or  middle-sized  tree,  stunted  at  high  elevations,  with  slender, 
terete,  nearly  distichous  branchlets.  Foliage  light  green,  not  unlike  in 
colour  that  of  Pinus  excelsa.  Leaves  of  two  kinds  (dimorphous),  on  the 
upper  and  outer  branches  scale-like,  closely  adpressed,  imbricate,  ovate, 
acute  or  pungent,  back  convex  with  a  resinous  gland;  on  the  lower 
branches,  subulate,  pungent*  J  in.  long.  Male  catkins  terminal.  Berries 
very  resinous,  £  in.  diam.,  subglobose,  black  when  ripe,  at  the  ends  of 
lateral  leaf-bearing  branchlets  of  variable  length,  £-£  in.  long,  seeds  2-5. 

Afghanistan  and  North  Beluchistan.  Arid  tract  of  the  North-West  Himalaya 
and  West  Tibet,  generally  gregarious  on  rocky  slopes.  At  the  head  of  the  Kun- 
h&r  river  (the  westernmost  feeder  of  the  Jhelam),  m  Kaghan,  at  the  head  of  the 
Sind  river  in  Kashmir,  on  the  upper  Chenab,  Bias  and  sutlei  (above  theTidong 
valley  and  the  Werang  Pass),  on  the  upper  Indus  and  its  tributaries,  and  at  the 
head- waters  of  several  feeders  of  the  Ganges.  Said  to  be  plentiful  in  inner 
Nepal,  but  not  found  farther  east  The  range  of  elevation'  is  from  6000  ft. 
(Rondu  on  the  Indus)  to  14,000  ft  in  Ladak.  It  grows  at  the  Saharanpur 
garden,  and  is  hardy  in  England.  Beyond  India  it  is  difficult  to  define  the 
limits  of  this  tree^as  there  are  several  species  closely  allied  to  it  which  will  be 
noticed  below.  The  Indian  tree  seems  to  be  identical  with  that  found  in  the 
Crimea,  on  the  Caucasus,  and  the  Ural  mountains.  In  the  N.W.  Himalaya  it 
flowers  in  summer,  and  the  berries  ripen  in  September  of  the  second  year.  The 
tree  does  not  generally  attain  a  height  exceeding  50  ft,  the  trunk  is  short,  bat 
of  great  girth,  10  ft  and  6-7  ft  at  higher  elevations  (11,000  ft)  being  not  un- 
common, and  several  over  20  ft.  girth  being  known.  The  trunk  is  generally 
crooked  and  gnarled,  and  divides  into  many  large,  diffusely  spreading  twisted 
boughs,  which  rapidly  diminish  in  girth,  and  grow  to  no  great  height  An  ex- 
treme specimen  is  in  Lahoul,  33}  ft.  girth,  divided  into  contorted  branches  not 
over  30  ft  high.  The  crown  has  often  an  irregular  and  grotesque  shape.  The 
branchlets  are  slender,  glaucescent,  erect  or  spreading,  shorter  and  less  pendu- 
lous than  those  of  Cuvressus  torulosa,  but  very  like  it  in  hand  specimens.  Bark 
of  branchlets  reddish- Drown,  shining,  with  a  cinereous  silvery  pellicle  peeling  off. 
The  bark  of  the  trunk  is  reddish-brown  or  grey,  smooth  between  longitudinal 
cracks,  exfoliating  in  lone  fibrous  strips.  Inner  substance  compact,  fibrous.  The 
rate  ot  growth  is  slow,  three  sections  recorded  by  Stewart  gave  24,  40,  and  44 
rings  per  inch  of  radius  respectively.  The  sapwood  is  large,  light-coloured, 
the  heartwood  light  or  dark  red,  even-  and  close-grained,  with  a  scent  similar  to 
that  of  the  pencil  cedar,  but  less  powerful ;  it  is  much  harder  than  the  American 
pencil  cedar.  lake  the  wood  of  most  Junipers,  the  annual  rings  in  the  wood  of 
J.  excelsa  are  distinctly"  marked  by  a  dark  narrow  line.  The  medullary  rays 
are  often  darker  than  the  rest  of  the  wood.  Weight,  25-37  lb.  per  cub.  ft.  In 
Quetta  and  Kelat  it  is  much  used  for  rafters  and  building.  In  the  bare  and 
arid  tracts,  where  it  is  chiefly  found,  it  is  used  for  many  purposes.  Supports 
of  water-channels  are  made  of  it,  and  the  heartwood  is  said  to  be  almost  im- 
perishable in  moist  earth.  In  Lahoul  it  is  used,  alternating  with  stones,  for  the 
walls  of  houses,  as  well  as  for  beams.  In  Kunawar  some  of  the  temples  are 
built  of  it ;  it  is  made  into  drinking-cups  and  walking-sticks. 
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At  Leh  it  is  largely  used  as  fuel  (the  driftwood  that  comes  down  the  Zanskar 
river) ;  it  burns  quickly  with  a  peculiar  smell.  Charcoal  is  made  of  it  in  places. 
In  Kunawar  it  is  burnt  for  incense,  and  is  exported  for  that  purpose.  The  fruit 
is  very  turpentiny  and  not  eatable  ;  under  the  name  of  Ahuber,  it  is  medicinal 
in  Sindh,  and  is  said  to  be  used  as  incense. 

The  species  closely  allied  to  this  are  :  I.  J.  chinensis,  Linn.,  China  and 
Japan,  very  similar  to  J.  excelsa.  2.  J.  fcetidissima,  Willd. ;  DC.  Prodr.  xvi.  ii. 
485  (united  with  J.  excdsa  by  Grisebach  Veg.  der  Erde,  L  572).  Forms  forests 
with  other  conifers  on  the  mountains  of  Greece,  Macedonia,  Asia  Minor,  Ar- 
menia, Syria,  and  is  also  found  on  the  Caucasus ;  1-2  seeds,  according  to  Parla- 
tore.  3.  «/.  procera,  Hochstetter,  on  the  mountains  of  Abyssinia  and  Arabia 
Felix ;  2-3  seeds.  4.  J,  thurifera,  Linn. ;  Portugal,  Spain,  and  Algeria,  above 
3000  ft.  elevation  ;  2-3  seeds.  All  these  are  trees,  sometimes  attaining  a  con- 
siderable size ;  and  in  addition  to  them  Grisebach  distinguishes  5.  J.  cegcea, 
from  the  Greek  Archipelago,  with  sessile  fruit.  6.  J.  Sdbina,  Linn.,  is  gene- 
rally a  shrub,  rarely  a  small  tree  ;  seeds  generally  1-2,  rarely  3-4,  Parlatore ; 
fruit  smaller  than  that  of  the  preceding  species,  except  J.  procera,  which  also 
has  small  berries.  The  distinguishing  characters  between  these  species  are  some- 
what uncertain. 

Juniperus  virgimana,  linn.,  the  American  Pencil  Cedar,  near  the  coast  of 
the  Atlantic  from  Maine  to  Florida,  with  compact  scented  red  heartwood,  and 
J.  bermudiana,  linn.,  of  the  Bermudas,  the  West  Indies,  and  Florida,  mainly 
yield  the  wood  of  which  pencils  are  made. 

Juniperus  drupacea,  LabilL ;  DC.  Prodr.  476 — Syn.  Arceuthos  drupacea,  An- 
toine  &  Kotschy — is  a  dioicous  shrub  or  small  tree,  with  large  subgloDose  fleshy 
and  eatable  fruit  1  in.  diam.,  consisting  of  9  scales,  the  tops  of  which  are  pro- 
minent in  3  whorls,  6  near  the  apex  and  3  at  the  base  of  the  fruit  Leaves  in 
whorls  of  three,  lanceolate,  rigid,  pungent,  £  in.  long,  l-l£  lines  broad.  Moun- 
tains of  Asia  Minor,  on  Lebanon  and  Antile banon,  rare  on  the  higher  mountains 
of  Greece.  Attempts  might  be  made  to  cultivate  this  useful  tree  in  the  drier 
parts  of  the  Panjab  Himalaya.    Hardy  in  England. 

7.  TAXTJS,  Toume£ 

Slow-growing  and  long-lived  evergreen  trees  or  shrubs,  with  tough  red 
heartwood.  Leaves  linear,  distichous.  Flowers  sessile  in  the  axils  of 
leaves,  usually  dioicous.  Male  catkins  subglobose,  stipitate,  supported 
at  the  base  by  empty  bracts,  the  axis  bearing  at  its  end  numerous  peltate 
scales,  each  on  its  lower  edge  with  3-6  anther-cells,  dehiscing  longitudin- 
ally. Female  flowers  resembling  leaf-buds,  consisting  of  a  few  imbricate 
scales,  enclosing  an  erect  ovule,  surrounded  at  the  base  by  a  disc  which 
is  membranous  in  flower,  but  enlarges  into  a  red  fleshy  cup,  surrounding 
the  seed.     Testa  bony,  embryo  with  6-7  cotyledons. 

1.  T.  baccate,  Linn. ;  DC.  Prodr.  xvi.  ii.  500;  Hook.  Stud.  EL  349 ; 
Eeichenb.  Ic.  FL  Germ.  t.  538.— Syn.  T.  nucifera,  WalL  Tent.  FL  Nep. 
t  44 ;  T.  WaUichiana,  Zucc.  Tew.  Mbe,  Germ. ;  If,  Fr. ;  Tasso,  It. 
Vern.  Sardp,  badar,  Afg. ;  Birmi,  barma,  tung,  thunu,  mngal,  pusiul, 
chogu,  Kashmir,  Chamba ;  Rakhal,  Bias ;  Barmi,  Shali ;  Thuna,  Hattu ; 
Tamdal,  Kunawar;  Thuner,  geli,  gaUu,  lust,  N.W.P. ;  Nhare,  Tibet; 
Tingschi,  Sikkim. 

A  large  tree  with  dense,  dark-green  foliage.  Leaves  linear,  1  line 
broad  and  1£  in.  long,  apex  sharp,  base  narrowed  into  a  short  petiole, 
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decurrent  along  the  branch  with  two  raised  lines.  Male  flowers  yellow. 
Fruit  a  red  ovoid  berry,  somewhat  more  than  I  in.  long,  open  at  the 
mouth,  so  that  the  top  of  the  dark  olive-green  seea  appears. 

Kafiristan,  south  side  of  the  Safedkoh.  Himalaya  from  the  Indus  to  Bhutan, 
abundant  in  places,but  very  local  Not  uncommon  in  Hazara,  common  in  the 
dense  foreste  of  A.  Wdbxana,  A.  Smithiana,  Acer,  Pavia,  Juglam>  on  the  upper 
part  of  the  northern  slopes  of  the  ranee  stretching  from  the  Shali  to  Narkanda, 
also  on  the  sides  of  Hattu,  both  north  and  south,  in  the  Balsan  forests  east  of 
the  Giri,  opposite  to  Imbri,  and  in  many  other  places  between  Sutlej  and  Ganges. 
In  Eunawar  it  is  found,  here  and  there,  above  9000  ft. — e.  o\,  above  the  Nacnar 
forest,  and  in  the  Baspa  valley.  In  Garhwal  and  Kamaon  it  is  generally  found 
between  6000  and  8500  ft,  ascending  to  11,200  ft.  at  Kedarnath.  It  grows  in 
Sikkim,  on  the  outer  ranges  at  9500  to  10,000  ft,  in  the  inner  ranges  descending 
to  7000  ft  in  Bhutan  and  on  the  Easia  hills  (at  5000  ft.),  and  has  been  found 
in  upper  Burma.  As  defined  by  Parlatore,  this  species  extends  throughout 
Europe,  North  Africa,  and  is  found  on  the  mountains  of  Asia  Minor,  Armenia, 
and  on  the  Caucasus ;  he  enumerates  5  species  besides,  two  from  Japan  and 
three  from  North  America,  which  Hooker  regards  as  all  forms  of  the  same  species. 
In  Central  and  North  Europe  the  Yew  is  indigenous  both  in  the  plains  and 
on  the  mountains,  but  in  the  Mediterranean  region  it  is  only  found  at  a  con- 
siderable elevation.  In  some  regions  of  the  Himalaya  its  lower  limit  is  not 
exactly  known ;  it  does  not  extend  into  the  inner  arid  zone.  It  is  certain  that 
the  Yew  was  more  common  formerly  in  many  forests  of  Central  Europe  than 
it  is  at  present ;  the  young  plant  requires  shelter,  and.  like  the  Holly,  thrives 
in  deep  shade.  Any  system  of  forest  management,  therefore,  which  requires 
entire  or  partial  clearances,  impedes  its  growth  and  prevents  reproduction  by 
self-sown  seedlings.  In  the  Himalaya  the  Yew  clothes  itself  with  young  bril- 
liant green  shoots  in  April  and  May,  and  the  flowers  open  between  March  and 
May.  In  Europe  it  flowers,  according  to  latitude  and  elevation,  between  March 
ana  May,  and  the  young  shoots  generally  appear  a  week  after  flowering  (Will- 
komm,  ForstL  Fl.  223).  The  fruit  ripens  (in  India  and  Europe)  from  Sept.  to 
Nov.  of  the  year  of  flowering. 

In  the  Himalaya  the  Yew  attains  a  considerable  size ;  Madden  records  a  tree 
at  Gangutri  100  ft.  high  and  15  ft  girth.  In  the  Panjab  Himalaya  the  com- 
mon size  is  5-6  ft  girth  ;  in  Hazara  8-9  ft.  is  not  uncommon.  In  Europe  the 
largest  and  oldest  Yew-trees  are  recorded  in  Britain  ;  specimens  10  ft  diam. 
and  30  ft.  girth  are  not  rare  in  England  and  Scotland,  and  some  are  on  record 
with  a  diam.  of  15-20  ft  The  growth  of  the  tree  is  slow ;  and  there  is  no  doubt, 
from  an  examination  of  the  annual  rings  and  from  historical  records,  that  some 
of  the  Yew-trees  now  in  existence  in  England  are  considerably  more  than  1000 
years  old.  The  bark  is  thin,  brownish-grey,  hard  and  smooth,  cleft  longitud- 
inally and  peeling  off ;  inner  substance  fibrous.  The  growth  is  very  slow,  20- 
32  rings  per  in.  of  radius  are  recorded  from  the  Himalaya,  and  this  accords 
with  the  experience  of  the  growth  of  the  tree  in  Europe.  Sapwood  whitish, 
the  heartwood  is  reddish-brown,  compact,  hard  and  heavy,  46-59  lb.  per  cub. 
ft  It  is  strong  and  elastic,  and  takes  a  beautiful  polish.  In  Europe  it  is 
used  for  all  kinds  of  turnery,  for  carving,  and  other  purposes  which  require 
a  firm  and  elastic  wood.  Whip-handles  are  made  of  the  branches,  and  from 
time  immemorial  it  has  been  the  principal  wood  used  for  bows.  The  Indian 
wood,  as  far  as  known,  has  the  same  qualities  as  that  of  the  European  tree  ; 
bows,  carrying-poles,  and  native  furniture  are  made  of  it,  but  it  might  be  more 
extensively  used.  The  tree  is  held  in  great  veneration  in  some  parts  of  the 
N.  W.  Himalaya,  it  sometimes  is  called  Beodtikr  (God's  tree) ;  the  wood  is  burnt 
for  incense,  branches  are  carried  in  religious  processions  in  Kamaon,  and  in 
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Nepal  the  houses  are  decorated  with  the  green  twigs  at  religions  festivals.  The 
bark  (sang,  sangha)  is  exported  to  Ladak  from  Kunawar,  to  be  mixed  with  tea, 
and  to  be  used  as  a  red  dye.  In  Kunawar  a  decoction  of  it  is  administered  for 
rheumatism.  The  branches  are  used  to  support  earth  roofs.  The  leaves  (birmi) 
are  exported  to  the  plains  of  the  Panjab,  and  used  medicinally  as  a  stomachic ; 
in  Europe  they  are  considered  poisonous,  but  not  everywhere  nor  under  all 
circumstances.  Goats,  rabbits,  and  sheep  eat  them  freely  (Selby,  Brit.  Forest 
Trees,  374).  The  berries  are  sweet  and  harmless,  and  are  eaten  by  the  natives 
of  the  N.W.  Himalaya. 

Podocarpus  neriifolia,  Don ;  DO.  Prodr.  xvi  ii.  614,  is  a  large  evergreen 
tree  with  somewhat  whorled  branches  and  alternate,  coriaceous,  linear-lanceo- 
late leaves  with  a  prominent  midrib,  4-5  in.  long ;  male  catkins  axillary,  cylin- 
dric,  antheriferous  scales  with  2  anther-cells ;  fruit  axillary,  fleshy,  1-seeded, 
ovoid,  on  a  fleshy  receptacle. 

Nepal,  Sikkim,  Kama,  ascending  to  3000  ft  A  remarkable  tree  in  Burma, 
nearly  allied  to  it,  which  3.  Kurt,  however,  refers  to  P.  bracteatOy  Blume,  of  the 
Indian  Archipelago,  grows  in  the  evergreen  forests  of  the  Bithoko  range,  be- 
tween the  Yunzaleen  and  Salween  rivers,  above  2000  ft.,  where  I  found  it  in 
March  1859,  also  on  the  coast-range  of  the  Tenasserim  provinces.  It  is  called 
Thit  min,  the  Prince  of  treety  in  Burma.  The  wood  is  close-grained  and  highly 
prized  in  Burma. 

Order  LXXVn.  PAULS. 

Stem  solid,  either  an  underground  perennial  rhizome,  producing  flower- 
stalks  and  tufts  of  leaves,  or  more  commonly  above  ground,  erect,  scandent 
or  supported  by  other  trees  and  bushes.  The  stem  above  ground  is,  with 
few  exceptions,  simple  and  without  leaf-bearing  aide  branches.  The  vas- 
cular bundles  do  not  unite  into  concentric  masses  of  wood  and  bark, 
separated  by  a  continuous  cambium  layer,  but  are  distinct,  scattered  in  the 
cellular  tissue  of  the  trunk.  They  consist  of  vessels,  varying  in  size,  which 
on  a  horizontal  section  appear  as  pores ;  secondly,  of  elongated  or  poly- 
gonous  cells,  generally  forming  a  mass  of  softer  tissue,  immediately  sur- 
rounding the  vessels ;  and,  thirdly,  of  a  mass  of  long  thick-walled  bast- 
cells  or  fibres,  of  which  the  hard  horny  portion  of  the  bundle  is  composed. 
Near  the  circumference  the  bundles  are  generally  more  numerous,  smaller 
and  harder,  owing  to  the  predominance  in  them  of  the  bast-cells  or  fibres, 
while  near  the  centre  they  are  sparse,  containing  a  relatively  larger  pro- 
portion of  cells  and  vessels.  The  result  is,  that  the  centre  of  a  Palm  stem 
is  generally  the  softest  part,  not  rarely  becoming  hollow  by  the  decay  of 
the  cellular  tissue.  The  vascular  bundles  can  be  traced  from  the  interior 
of  the  stem  to  the  base  of  the  leaf,  which  is  generally  broad,  and  in  most 
cases  cylindric  and  sheathing.  The  youngest  leaf  in  the  terminal  bud  is  at 
the  top  in  the  centre ;  as  the  bud  expands  it  enlarges,  and  at  last  encloses 
the  circumference  of  the  stem,  hence  the  vascular  bundles  descending  from 
it  bend  inward  towards  the  centre.  Lower  down  these  same  bundles 
gradually  bend  outward  toward  the  circumference,  where  they  can  be 
traced  for  a  considerable  length  in  a  vertical  direction  under  the  surface. 
This  explains  a  remarkable  feature  in  the  structure  of  the  Palm  stem, 
which  shows  itself  most  distinctly  in  a  vertical  section  made  parallel  to 
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the  radius,  but  may  also  be  observed  in  a  horizontal  section.  In  vertical 
sections'  a  portion  of  the  vascular  bundles  will  be  found  to  run  straight 
downward,  but  they  are  crossed  by  other  bundles  at  oblique  angles.  The 
latter  are  those  portions  which  bend  outward  towards  the  base  of  the  leaf  or 
the  lower  part  of  the  stem.  In  transverse  sections  some  bundles  may  gene- 
rally be  noticed,  cut  through  in  a  slanting,  not  horizontal  direction ;  these 
were  cut  across  in  their  outward  course  towards  the  circumference  of  the 
tree.  Again,  the  structure  of  each  bundle  is  different  in  its  upper  and  lower 
part :  in  its  upper  part  it  contains  all  three  classes  of  elementary  organs 
enumerated  above,  vessels,  fibres,  and  cells;  Whereas  the  lower  part  is  almost 
entirely  composed  of  fibres.  This  will  explain  the  different  composition 
of  the  vascular  bundles  neat  the  centre,  and  the  circumference  of  the  stem. 
The  stem  of  many  Palms  has  a  distinct  rind  composed  of  thick-walled  cells, 
and  inside  of  it  the  outer  vascular  bundles  (consisting  mainly  of  thick- 
walled  fibres)  are  sometimes  nearly  confluent*  but  never  entirely  so.  But 
though  the  outer  stratum  is  harder,  there  is  no  distinct  bark  that  can  be 
stripped  off,  and  no  continuous  confluent  cambium  layer  as  in  Dicotyledons 
and  Conifers.  Nor  are  there  any  annual  rings  in  the  wood  of  Palms. 
After  the  stem  has  once  attained  a  certain  size,  it  does  not  materially 
increase  in  thickness,  though  it  sometimes  swells  out  in  an  irregular 
manner. 

As*  regards  the  surface,  one  group  of  Palms  has  smooth  and  shining 
stems,  annulate  with  raised  rings,  which  are  not  quite  horizontal,  but 
slightly  and  alternately  inclined  to  opposite  sides.  These  rings  are  the 
scare  of  fallen  leaves,  and  according  to  the  length  of  the  joint  or  internode, 
they  are  at  greater  or  less  distances  from  each  other.  The  Rattans  (Cala- 
mus) and  the  Betel  Palm  (Areca)  are  instances  of  this  group.  In  another 
group  (Gfiamcerqps,  Borassus,  Cocas,  Phoemx)  the  surface  of  the  stem  is 
rough  with  the  persistent  base  of  the  petioles,  and  in  this  group  the  inter- 
nodes  are  always  short,  and  the  leaves  and  scars  of  petioles  are  arranged 
around  the  stem  in  a  series  of  close  spirals.  It  will  be  readily  understood 
that  in  the  Palms  of  the  second  class  the  leaves  always  stand  close  together, 
forming  a  dense  tuft  at  the  end  of  the  stem,  while  in  those  of  the  first 
group  the  leaves  stand  at  some  distance,  often  covering  a  considerable 
length  of  the  stem  (Calamus). 

The  leaves  of  seedlings  are  always  undivided ;  those  which  are  formed 
at  a  later  period  are  generally  either  pinnately  or  palmately  divided,  the 
pinnae  or  segments  being  linear  or  lanceolate,  mostly  folded  longitudinally 
with  numerous  and  parallel  nerves.  The  segments  of  palmatifid  leaves  are 
frequently  bifid,  those  of  pinnately  divided  leaves  are  either  entire  or 
irregularly  lobed  (Wallichia,  Garyota,  and  allied  genera),  and  in  that  ease 
the  edge  or  outline  of  the  leaf  runs  partly  with  the  nerves,  partly  across 
at  an  oblique  angle,  a  portion  of  the  outline  appearing  dentate  by  the  pro- 
jecting ends  of  the  nerves.  The  petiole  is  always  broad-based,  and  gene- 
rally amplexicaul  or  sheathing. 

The  inflorescence  is  terminal  in  some  Palms  (Corypha,  Metroxylon),  but 
lateral  in  most  cases,  either  in  the  axils  of  existing  or  fallen  leaves.  It  is 
generally  a  panicle  enclosed  in  bud  by  large  sheathing  bracts  (spathee), 
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the  common  peduncle  (spadix)  being  often  branching,  thick,  and  some- 
times woody.  The  flowers  are  rarely  bisexual,  generally  dioicous,  monoi- 
cous, or  polygamous.  Calyx  and  corolla,  as  a  rule,  consist  of  3  segments 
or  leaves  each,  those  of  the  fertile  flowers  are  commonly  persistent  in  fruit. 
Stamens  6,  rarely  3,  9,  or  numerous ;  anthers  2-celled,  opening  longitudi- 
nally. Ovary  3-celled,  one  ovule  in  each  cell;  sometimes  3  distinct 
1 -celled  carpels.  Seed  albuminous;  albumen  cartilaginous,  horny,  or  oily. 
Embryo  small,  cylindric,  when  germinating  the  upper  end  remains  en- 
closed in  the  seed,  enlarging  considerably  at  the  expense  of  the  albumen, 
while  the  lower  part  lengthens  out,  throwing  out  lateral  rootlets,  and  at 
a  greater  or  less  distance  from  the  seed,  the  plumula  emerges  from  the 
slit,  bearing  one  or  two  truncate  sheaths,  which  surround  the  undivided 
leaves  of  the  seedling. — Royle  TIL  394  ;  Martius,  Historia  Naturalis  Pal- 
marum,  folio,  voL  i-iii,  1823-1850.  Griffith,  The  Palms  of  British 
India  in  the  Calcutta  Journal  of  Natural  History,  vol.  v.,  1845,  and 
(with  plates  and  additions)  in  folio  in  the  Posthumous  Papers  :  Calcutta, 
1850. 

This  Family,  which  comprises  upwards  of  680  species,  is  commonly 
divided  into  the  following  six  Tribes  : — 

Borassinece. — Leaves  fan-shaped ;  flowers  unisexual,  commonly  dioicous ; 
male  flowers  in  the  axils  of  whorled  closely  imbricate  bracts,  in  thick 
cylindric  spikes ;  albumen  horny  or  cartilaginous — Borassus,  Hy- 
phcene,  Lodoicea. 

Coryphinece. — Leaves  fan-shaped,  base  of  petiole  broad-based  or  sheath- 
ing, sheath  fibrous ;  flowers  bisexual  or  polygamous,  in  compound 
panicles ;  carpels  3,  distinct  or  cohering ;  albumen  horny — Chamce- 
rqpsf  Corypha. 

PhoenicinecB. — Leaves  pinnate,  leaflets  entire,  petiole  on  a  short  reticulate 
fibrous  sheath ;  flowers  dioicous,  in  long  spikes  at  the  end  of  a  com- 
pressed, often  woody  peduncle;  carpels  3;  fruit  fleshy,  1 -seeded, 
enclosing  a  hard  seed  with  bony  albumen — Phoenix. 

ArecinecB. — Leaves  pinnate,  leaflets  entire  or  jagged ;  petioles  sheathing  ; 
flowers  monoicous,  inflorescence  of  long  drooping  spikes  at  the  end 
of  a  thick,  almost  fleshy  peduncle  ;  seeds  hard  with  horny  albumen 
— Wallichia,  Caryota,  Areca,  Ceroxylon,  Arenga. 

Gocoinece. — Leaves  pinnate,  leaflets  entire,  petioles  amplexicaul,  with  a 
fibrous  base  ;  flowers  monoicous,  inflorescence  of  long  drooping  spikes 
at  the  end  of  a  thick  sometimes  branched  peduncle ;  albumen  oily 
or  cartilaginous — Cocos,  Elms. 

Lepidocaryinece. — Leaves  pinnate,  leaflets  entire,  petioles  on  long  sheaths, 
petioles  and  sheaths  with  prickles,  scattered  or  in  oblique  lines  or 
rings ;  flowers  monoicous  or  dioicous,  in  compound  panicles,  with 
sheathing  bracts  at  the  ramifications,  common  peduncle,  petiole  or 
sheath  often  terminating  in  long  thorny  whip-like  thongs;  ovary 
3-celled ;  fruit  covered  with  closely  adpressed,  imbricate,  recurved 
scales ;  albumen  horny — Calamus,  Metroxylon,  Sagus. 
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Leaves  fan-shaped. 
Flowers  dioicous,  in  paniculate  spikes ;  male  spikes  thick, 
cylindrical,  flowers  fasciculate  in  the  axils  of  broad 
whorled  imbricate  connate  bracts,  ovary  3-celled        .  1.  Borasstts. 

Flowers  polygamous,  in  compound  panicles  without  bracts ; 

carpels  3,  distinct 2.  Chamabops. 

Leaves  pinnate  or  pinnatifid. 
Pinnee  cut  and  jagged,  often  cuneate         ....  8.  Wallichia. 

PinnaB  linear  or  lanceolate,  entire. 
Leaves  terminal. 
Flowers  dioicous ;  fruit  fleshy,  enclosing  a  hard  seed 

with  bony  albumen 4.  Phckniz. 

Flowers  monoicous ;  pericarp  fibrous,  endocarp  hard, 

bony,  albumen  oily 5.  Cooos. 

Leaves  distant,  lateral,  on  long  thorny  sheaths  ;  flowers 

in  long  panicles  with  sheathing  bracts    ...  6.  Calamus. 

1.  BORASSUS,  Linn. 

Stem  tall  cylindric,  with  a  large  terminal  crown  of  fan-ehaped  leaves. 
Petiole  semiterete,  broad-based,  edges  serrate,  with  hard  horny  spineeoent 
serratures.  Flowers  dioicous,  spadix  with  few  simple  branches,  lower 
part  covered  with  numerous  large  sheathing  coriaceous  and  fibrous  imbri- 
cate bracts.  Male  inflorescence  composed  of  thick  cylindric  spikes,  in 
pairs  or  in  threes  at  the  ends  of  the  branches  of  the  spadix.  Axis  thick, 
cylindric,  covered  with  numerous  broad  whorled  closely  set  and  imbricate 
bracts,  connate  at  the  edges,  each  bearing  in  its  axil  a  fascicle  of  10-12 
flowers  and  numerous  membranous  bracts,  the  flowers  concealed  in  bud, 
but  becoming  exserted  on  expansion  by  the  lengthening  out  of  the  cor- 
olla tube.  Calyx  campanulate,  trifid  to  the  middle ;  segments  narrow- 
oblong  or  linear.  Corolla  a  slender  solid  tube,  which,  lengthening  out, 
rises  above  the  bract,  and  expands  into  a  3-partite  limb,  with  oval  con- 
cave segments.  Stamens  6,  inserted  on  the  solid  corolla  tube ;  filaments 
short;  anthers  sagittate;  no  rudiment  of  ovary.  Female  spikes  pani- 
culate, with  numerous  annular  sheathing  bracts,  each  flower  consisting 
of  8-12  unequal,  closely  imbricate,  rounded  coriaceous  concave  leaves 
(bracts  sepals  and  petals),  all  similar  in  shape  and  texture.  Ovary  3-celled, 
surrounded  by  6-9  small  sterile  stamens ;  stigma  sessile.  Fruit  enclosed 
by  the  enlarged  and  partly  fleshy  closely  imbricate  perianth  and  bracts, 
3-seeded.     Albumen  homy. 

1.  B.  flabelliformis,  linn. ;  Roxb.  Cor.  PL  t  71,  72 ;  FL  Ind.  790. 
The  Palmyra  Tree. — Sans.  Trinardja  (king  of  grasses).  Vern.  Ta\ 
tola,  tar,  Hind. ;  Potu  tad\  the  male,  peidi  tail  chettu,  the  female  tree, 
Telugu;  Htanben,  Burm. 

Young  stems  covered  all  their  length  with  the  dry  leaves  or  lower  part 
of  petioles,  old  stems  marked  with  the  hard  black  long  and  narrow  scars 
of  the  fallen  petioles.  Base  of  stem  surrounded  by  a  dense  mass  of  numer- 
ous long  cylindrical  rootlets,  consisting  of  a  tough  central  vascular  axis 
surrounded  by  a  mass  of  fibres  and  a  layer  of  thin  brittle  bark.    Segments 
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of  leaves  60-80,  parchment-like,  smooth,  shining,  folded  along  the  midrib, 
linear-lanceolate,  connate  to  half  their  length,  entire,  at  last  bind,  18-30 
in.  long,  diameter  of  the  leaf  3-5  ft. ;  petiole  2-4  ft.  long.  Male  spikes 
drooping,  flowers  delicate,  pink  and  yellow,  one  flower  only  opening  at 
a  time  in  each  bract.  Fruit  subglobose,  depressed,  5-7  in.  diam.,  smooth, 
shining,  dark  brown  shaded  with  yellow,  rind  coriaceous,  enclosing  a 
yellow  pulp  mixed  with  tough  straw-coloured  fibres,  which  surround 
the  seeds.  Seeds  2-4,  generally  3,  broad,  heart-shaped ;  albumen  white, 
cartilaginous. 

Cultivated  in  the  Indian  Archipelago,  the  trans-Gangetic  peninsula,  Ceylon, 
South  and  Central  India,  Bengal,  and  Lower  Sindh.  InNorth-West  India  as  far 
north  as  Alligarh  and  Shahienanpur.  Isolated  trees  in  gardens  in  Rohilkhand 
and  the  Upper  Ganges  Doab  as  far  as  Saharanpur.  Also  on  both  sides  of  the 
Persian  Gulf,  attaining  there  about  the  same  latitude  as  in  North-West  India — 
30°  N.L.  ¥1  March ;  the  fruit  ripens  in  April  or  May.  Generally  40-60  ft. 
high,  but  attains  100  ft.  in  Burma  (in  the  splendid  Palmyra  groves  of  the 
Prome  district),  and  perhaps  elsewhere.  Forked  and  branching  stems  are  occa- 
sionally found.  Diam.  of  a  full-grown  tree  above  the  generally  thick  base, 
about  18-24  inches.  The  heart  of  the  tree  is  soft,  but  the  outer  wood  is  hard, 
heavy,  and  durable,  consisting  of  numerous  thick  black  vascular  bundles. 
Weight,  65  lb. ;  value  of  P.  944,  Skinner.  The  stems  are  hollowed  out  and  em- 
ployed as  water-pipes ;  cut  half  through  lengthwise  they  serve  as  gutters  and  open 
channels.  The  outer  wood  is  used  for  posts,  rafters,  and  building  generally, 
also  for  furniture.  The  leaves  are,  like  those  of  Corypha,  universally  employed 
for  writing  upon  (with  a  pointed  iron  style);  documents  written  on  Palm-leaves 
last  several  centuries ;  the  leaves  are  also  used  as  thatch  and  for  mats  and  basket- 
work.  The  pulp  of  the  fruit  is  eaten,  raw  or  roasted,  and  a  preserve  is  made 
of  it  in  Ceylon.  The  unripe  seeds,  and  particularly  the  young  plants  2-3  months 
old,  are  an  important  article  of  food.  But  the  most  valuable  produce  of  the 
tree  is  the  sweet  sap  which  runs  from  the  peduncles  cut  before  flowering,  and 
collected  in  Bamboo  tubes  or  in  earthen  pots  tied  to  the  cut  peduncle.  Nearly 
all  the  sugar  made  in  Burma,  and  a  large  proportion  of  the  sugar  made  in  South 
India  and  the  Konkan,  is  the  produce  of  this  Palm.  The  sap  is  also  fermented 
into  toddy  and  distilled. 

To  the  same  genus  belongs  the  Ddeb  Palm,  Borasms  jEthiopum,  Mart,  a 
common  tree  in  a  large  tract  of  tropical  Africa  south  of  the  Sahara,  from  Tim- 
buktu to  the  Nile,  and  from  Lake  Tchad  to  the  Nyassa  Lake.  The  fruit,  but 
still  more  the  young  seedlings,  which  are  raised  on  a  large  scale  for  that  purpose, 
are  important  as  an  article  of  food.  Two  other  remarkable  Palms  are  classed 
under  the  tribe  of  Bora&sinece :  1.  Lodoicea  SechdlanwiyL&bilL  ;  Bot.  Mag.  t. 
2734-38,  the  Coco  de  Mer,  Double  CocoarNuL  A  tall  Palm  with  distinctly 
annulated  stem,  crowned  with  a  tuft  of  12-20  gigantic  leaves,  folded  up 
when  young  like  a  shut  fan,  expanding  afterwards  into  a  broadly  ovate  blade, 
numerous  lateral  ribs  diverging  from  a  prominent  midrib  at  acute  angles, 
the  edges  more  or  less  deeply  cut ;  petiole  as  long  as  leaf.  The  flowers  are 
dioicous,  and  similar  to  those  of  Borassus;  the  male  flowers,  however,  have 
15-20  monadelphous  stamens.  The  fruit  takes  several  years  to  come  to 
maturity.  It  attains  a  gigantic  size ;  the  weight  of  the  rioe  fruit  is  often 
40-50  lb.,  and  consists  of  a  thick  fibrous  rind,  enclosing  1,  sometimes  2  or  3,  hard 
nuts,  which  are  2-lobed,  sometimes  6-lobed.  When  ripe  the  albumen  of  the 
seed  is  horny,  but  when  unripe  the  inside  of  the  fruit  is  soft  and  eatable.  The 
unripe  fruit  is  eaten,  and  the  hard  black  shell  of  the  nut  is  carved  into  orna- 
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ments,  and  Fakirs'  drinking-cups.  The  leaves  when  young  yield  a  beautiful 
material  for  basket  and  plaited  work ;  hats,  fans,  and  various  other  articles 
are  made  of  them ;  when  full-grown  they  are  used  for  partitions  and  roofs 
of  houses.  This  Palm  is  only  found  on  two  or  three  small  rocky  islands  of 
the  Seychelle  group  north-east  of  Madagascar.  These  islands  were  discovered 
in  1749,  but  long  before  that  time  the  double  Cocoa-nut  had  been  known 
in  India,  and  on  the  Indian  Archipelago,  having  been  washed  upon  the 
Maldive  Islands  by  the  monsoon,  and  the  tree  being  unknown,  wonderful 
stories  were  current  regarding  the  nature  and  origin  of  these  curiously- 
shaped  nuts.  2.  Hyphcene  thebaica.  Mart ;  Hist  Nat  Palm,  t  131, 132, 123, 
the  Doum  Palm  of  Upper  Egypt  and  Nubia,  extending  west  to  the  Niger  near 
Timbuktu,  one  of  the  few  species  of  this  Order,  the  stem  of  which  habitu- 
ally and  normally  divides  into  bifurcating  branches,  each  branch  bearing  a 
crown  of  fan-shaped  leaves.  The  flowers  are  dioicous ;  the  fruit  is  in  long 
hanging  clusters,  irregularly  shaped,  surface  shining  brown,  1-seeded,  with  a 
sweet  fibrous  mealy  rind  which  has  a  taste  like  gingerbread— is  eaten,  and  forms 
an  important  article  of  food  in  some  parts  of  Africa.  Rosary-beads  are  made  of 
the  horny  albumen. 

2.  QHAMJBBOPS,  Linn. 

Stems  densely  covered  while  young  with  the  lower  parts  of  petioles. 
Base  of  old  stems  indistinctly  annulate.  Leaves  fan-shaped,  forming 
a  rounded  terminal  crown ;  petioles  sheathing,  the  sheath  fibrous,  edges 
of  petioles  mostly  aculeate.  Flowers  yellow,  polygamous,  often  dioicous, 
inflorescence  a  compound  panicle  on  a  thick  peduncle  (spadix),  enclosed 
in  bud  by  a  coriaceous  oblique  sheath.  Calyx  tripartite,  corolla  of  3  petals, 
valvate  in  bud,  petals  and  calyx-segments  often  more  numerous.  Sta- 
mens 6-9.  Carpels  3,  distinct  Berries  3,  or  fewer  by  abortion.  Albu- 
men horny  or  cartilaginous;  embryo  dorsal. 

1.  0.  Martlana,  Wall.  PL  As.  rar.  t  211.— Syn.  C.  Khaeyana,  Madden, 
On  the  occurrence  of  Palms  and  Bamboos  at  considerable  elevations  in  the 
Himalaya,  Trans.  Edin.  Bot  Soc.  iv.  186  (1853).  Vern.  Jhangra9flwggar, 
tal,  Kamaon ;  Taggu,  the  Newar  name  in  Nepal 

A  tall  slender  tree,  40-50  ft.  high,  stunted  on  dry  ground  or  in  other* 
wise  unfavourable  localities,  with  a  globose  crown  of  dark  shining  leaves. 
Petioles  3  ft  long,  the  sheathing  base  consisting  of  2  layers,  the  inner 
layer,  which  separates  from  the  outer,  being  composed  of  a  network  of 
brown  tough  fibres,  crossing  each  other  at  oblique  angles,  forming  a  close 
network  of  rhomboid  meshes ;  upper  part  of  petiole  half-round,  woolly, 
edges  slightly  denticulate.  Blade  orbicular,  consisting  of  30-40  linear 
segments  15-20  in.  long,  connate  to  one-third  or  one-half  their  length, 
emarginate  or  shortly  bifid  at  the  top.  Inflorescence  a  drooping  com- 
pound panicle  covered  with  dark  rust-coloured  down,  with  several  stout 
main  branches,  each  in  the  axil  of  a  large  coriaceous  sheathing  bract 
Petals  three  times  longer  than  calyx,  ovate,  concave,  whitish.  Stamens 
6,  filaments  subulate,  nearly  free,  longer  than  anthers.  Ovaries  and  rudi- 
ment of  ovary  hairy.  Berry  1,  oblong,  yellow  at  first,  dark  glossy  blue 
when  ripe.  In  Wallich's  figure,  and  Martins9  description  which  accom- 
panies it,  the  fruit  is  yellow,  probably  because  unripe. 
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Grows  in  great  numbers,  forming  chimps  and  rows,  on  the  Thakil  Moun- 
tain in  eastern  Kamaon,  in  the  fork  between  the  Sarju  and  Kali  rivers,  between 
6500  and  7800  ft.,  where  snow  generally  covers  the  ground  from  Nov.  till  March, 
above  the  zone  of  Pinus  longtfolia  in  the  region  of  Quercus,  Rhododendron, 
Andromeda,  and  Taxus,  in  damp  shady  glens  on  the  north  and  south-east,  but 
chiefly  on  the  north-west  side.  Also  on  Dhuj  Mountain,  north-east  of  the 
Thakil,  on  the  Kalimoandi  range  between  the  Ramgunga  and  Gori  rivers,  and 
in  the  Sarju  valley  near  Bagesar.  Dwarf  specimens  were  found  by  Madden  in 
two  localities  of  north-west  Kamaon— viz.,  at  the  base  of  the  Satbunga  Moun- 
tain, south-east  of  the  Gagar  Pass,  in  very  dense  forest  at  6500  ft.  elevation,  and 
on  the  Berchula,  a  spur  of  the  Bhatkot  Mountain,  considerably  farther  in  the 
interior,  and  at  about  8000  ft  elevation,  which  probably  is  its  western  limit. 
Also  in  great  abundance  at  Bunipa  in  the  great  Nepal  valley  5000  ft.  elevation 
(Wallich),  FL  April,  May  ;  fr.  Oct.  The  fruit  is  eaten,  though  the  pulp  is 
scanty  and  almost  tasteless. 

ft  khasyana,  Griff. ;  Calcutta  Journ.  Nat.  Hist.  v.  341,  on  precipices  at  Musmai 
and  Mamlu,  Kasia,  alt  4000  ft.— Vern.  Pakha,  Hook.  Hun.  Journ.  ii.  279— is 
described  as  a  distinct  species,  differing  by  the  petioles  toothed  throughout,  the 
nature  of  the  fibrous  net  of  the  petiole  sheaths,  and  the  thick  white  paleaceous 
tomentum  with  which  the  young  leaves  are  covered.  The  fruit  is  olue  when 
ripe,  like  that  of  C.  Martiana,  and  both  Madden  and  Hooker  have  suggested  the 
identity  of  the  two.  In  Griffith's  posthumous  work  (Palms  of  British  India, 
134),  Thakil  in  Kamaon  is  given  as  a  locality  of  0.  khasvana.  In  Voigtfs 
Hort  Suburb.  Calc  641,  the  Kasia  Palm  is  mentioned  as  cultivated  in  the  Cal- 
cutta gardens  (without  having  flowered)  under  the  name  of  0.  OriMthiana, 
WalL  MSa  In  the  Revue  Horticole  of  1870,  276,  ft  Qriffitfm,  Lodd,  is  de- 
scribed and  figured  as  a  Palm  10  ft  high,  petiole  unarmed,  without  serratures, 
but  white-tomentose  when  young ;  received  at  Paris  in  1839  from  Dr  Wallich  in 
Calcutta.  This  probably  is  0.  Martiana  of  Nepal  and  Kamaon.  The  question 
whether  the  Kasia  plant  is  a  distinct  species  is  a  matter  for  farther  inquiry. 
No  Chamoerops  has  yet  been  reported  from  Sikkim. 

Hermann  Wendland,  as  quoted  by  Gay  (Chamcerops  excelsa,  Thunb.  in  Bulle- 
tin de  la  Socie'te  Botanique  de  France,  1861),  classes  the  two  species  mentioned, 
together  with  (7.  excelsa,  Thunb.,  of  Japan  and  North  China,  under  anew  genus, 
Trachycarpus,  distinguished  from  Ohamoerops  by  an  elongated  inflorescence, 
subulate  filaments,  hairy  ovaries ;  the  embryo  dorsal,  but  situated  above  the 
middle ;  whereas  in  C.  mmilis,  and  allied  species  of  Chamoerops  proper,  the 
embryo  is  situated  near  the  base  of  the  back,  the  ovaries  are  glabrous,  and  the 
filaments  short,  broad,  and  connate  at  the  base.  0.  excelsa  is  a  most  useful 
plant ;  the  leaves  are  made  into  hats  and  waterproof  cloaks,  and  rope  is  manu- 
factured of  the  inner  fibrous  layer  of  the  sheath. 

C.  humlis,  Linn.,  is  a  widely  spread  Palm,  with  small  semicircular  leaves  of 
20-30  segments,  of  the  western  Mediterranean  region  and  North  Africa,  its  nor- 
thernmost limit  being  the  Riviera  near  Nice,  N.L.  43°.  In  Spain  it  covers 
large  extents  of  waste  land,  and  is  sometimes  found  difficult  to  eradicate,  on 
account  of  its  deep  and  tough  roots.  Mats  and  baskets  are  made  of  the  leaves, 
and  they  have  of  late  years  been  employed  to  make  paper.  The  hard  horny 
runiinated  albumen  of  the  seed  is  made  into  rosary-beads. 

2.  0.  Ritchieana,  Griff:  Calc  Journ.  Nat  Hist.  v.  342.— Mazri.  Vern. 
Mzarai,  trans-Indus  (matzurrye>  Pushtu,  Griff.);  Kilu,  kaliun,  Salt 
range.  The  fibre  is  called  patha  in  the  Panjab.  Pfis,  pesh,  pease,  /ease, 
pfarra,  pharra,  Sindh,  Beluchistan. 
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A  low  gregarious  shrub  with  greyish-green  coriaceous  leaves.  Petioles 
entire  and  unarmed,  6-12  in.  long,  base  without  any  reticulate  inner  layer, 
but  with  a  mass  of  rust-coloured  wool.  Segments  8-15,  linear,  rigid,  12- 
15  in.  long,  induplicate,  deeply  bipartite.  Inflorescence  erect,  a  slender 
compound  panicle,  branches  and  branchlets  from  the  axils  of  tubular 
membranous  sheathing  bracts  with  prominent  reticulate  longitudinal 
nerves ;  branchlets  bifarious,  with  numerous  flowers  in  the  axils  of  turbi- 
nate membranous  sheathing  bracts,  with  a  thin  membranous  edge.  All  the 
bracts  are  closed  sheaths,  with  a  short  subulate  or  triangular  apex  ;  they 
are  spirally  arranged,  though  apparently  distichous  on  the  principal  axis 
and  the  main  branches.  Male  (bisexual  1)  flowers  enclosed,  while  in  bud, 
in  the  sheathing  bracts,  and  supported  by  a  hyaline  2-nerved,  and  bicus- 
pidate  bracteole  (similar  to  the  palea  of  grasses).  Calyx  gamosepalous, 
thin,  hyaline,  3-dentate;  petals  3,  oblong  obtuse;  stamens  6,  and  a  glab- 
rous conical,  syncarpous  rudimentary  (?)  ovary.  Anthers  sagittate,  attached 
at  the  back  above  the  base  to  the  subulate  filaments.  Fruit  an  ovoid  or 
snbglobose  1 -seeded  berry,  with  the  rudiments  of  2  abortive  carpels,  sup- 
ported by  the  marcescent  calyx,  petals,  and  the  remains  of  the  6  filaments. 
Fruit  subglobose  or  oblong,  varying  in  size,  from  \  to  \  in.  diam.,  surface 
minutely  wrinkled.  Albumen  horny,  with  a  large  central  cavity.  Em- 
bryo basal 

This  species  is  altogether  unlike  a  Chamcerope>  and  will  eventually  form 
a  new  genus,  the  inflorescence,  bracts,  and  2-nerved  bracteoles  resembling 
those  of  some  species  of  Calamus.  The  materials  available  (unripe  fruit 
and  young  buds  of  male  or  possibly  bisexual  flowers)  do  not  admit  of 
establishing  the  generic  characters  in  a  satisfactory  manner  at  present. 
This  interesting  Palm  is  recommended  to  the  attention  of  botanists  who 
may  visit  its  native  habitat 

Abundant  in  the  Peshawar  valley,  in  Kohat,and  in  the  trans-Indus  territory 
along  the  eastern  skirts  of  the  Suliman  range,  ascending  to  3000  ft ;  also  on  the 
hills  which  form  the  western  boundary  of  Sindh.  Common  locally  on  a  limited 
area  in  the  central  Salt  range,  between  2500  and  6000  ft,  and  on  Mount 
Sakesar.  Also  found  by  Dr  Stewart  in  one  place  in  the  Siwalik  tract  east  of 
the  Jhelam,  near  Sumani  above  Bhimbur.  Common  in  the  Khaiber  Pass,  and 
generally  in  the  low  arid  mountains  of  eastern  Afghanistan.  Everywhere  up  to 
6000  ft  in  Beluchistan  and  Mekran,  except  near  the  coast  The  fruit  ripens  in 
summer.  It  is  generally  stemless,  the  tufts  of  leaves  arising  from  a  creeping  un- 
derground rhizome,  and  in  this  shape  it  covers  large  tracts  of  rough  rocky  ground. 
But  a  stem  grows  up  sometimes  ;  m  Sindh  Stocks  notes  it  6-8  ft  high,  and  Dr 
Stewart  records  a  specimen  planted  in  the  Saharanpur  garden,  from  seed  brought 
by  Dr  Jameson  from  Kohat  more  than  twenty  years  ago,  with  a  trunk  10-12  ft 
high.  It  is  a  most  useful  plant  in  the  arid  regions  where  it  is  common.  The 
stems,  petioles,  and  leaves  serve  as  fuel,  the  delicate  young  leaves  are  eaten  as  a 
vegetable,  the  reddish-brown  moss-like  wool  of  the  petioles  is  impregnated  with 
saltpetre  (steeped  in  the  juice  of  Mulberry-leaves,  Bellew),  and  used  as  tinder  for 
matchlocks.  Excellent  matting  is  made  of  the  leaves  (superior  to  that  made  of 
Pkcmix,  Aitchison).  Rope  is  also  made  of  leaves  and  leaf-stalks  ;  at  the  Jhelam 
bridge  of  boats  it  was  used  one  season,  when  m&y  (Saccharum  Sara)  was 
scarce,  but  Dr  Stewart  records  that  it  snapped  with  a  strain  which  it  is  supposed 
munj  would  have  resisted.  The  leaves  are  also  made  into  Cans,  sandals,  baskets, 
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pouches,  brushes.  Trans-Indus,  a  rude  kind  of  drinking-cup  is  made  of  the 
entire  blade,  by  tying  together  the  tops  of  the  segments.  The  seeds  are  pierced, 
made  into  rosaries,  and  are  exported  for  that  purpose  to  Mekka  via  Muscat,  from. 
Gwadur  on  the  Beluchistan  coast  west  of  the  Indus. 

Corj/phaiumbraculifera,  linn.  Roxb.  FL  Ind.  ii.  177,  the  Talipot  Palm  of 
Ceylon  and  the  Malabar  coast,  has  bisexual  hexandrous  flowers  in  a  large  erect 
compound  'pyramidal  panicle,  which  is  terminal  in  the  centre  of  the  crown  of 
leaves,  and  as  tall  as  the  trunk  of  the  tree.  After  the  seeds  ripen  the  vegetation 
of  the  terminal  shoot  is  completed,  and  the  tree  dies.  The  leaves  are  nearly 
orbicular,  with  a  diameter  of  10  ft.,  segments  40-50,  united  beyond  the  middle, 
and  bifid.  Fans,  mats,  and  umbrellas  are  made  of  the  leaves,  and  the  segments 
of  this  as  well  as  of  a  closely  allied  species,  0.  Taliera,  Roxb.  Cor.  PL  t  255, 
256— Sans.  Tali;  Vern.  Tara,  Beng. — which  grows  in  Bengal,  are  used  for 
writing,  like  the  leaves  of  iforaMto,  and  books  of  these  leaves  last  for  centuries. 
There  is  a  third  species,  C.  data,  Roxb.  FL  Ind.  ii.  176— Vern.  BajHr,  Bene., 
also  a  native  of  Bengal,  trunk  60-70  ft  high,  and  inflorescence  one-fourth  the 
length  of  the  trunk.  Roxburgh  records  that  two  trees  of  this  species  at  Calcutta 
came  into  flower  when  about  thirty  years  old.  The  two  Bengal  species  flower 
in  March  and  April,  the  seed  ripening  8-9  months  afterwards.  The  albumen  of 
Corypha  is  horny. 

3.  WALLIOHIA,  Roxb, 

Csespitose  shrubs,  generally  monoicous,  with  tufts  of  leaves  or  slender 
reed-like  stems,  from  an  underground  rhizome.  Leaves  pinnatifid,  petioles 
with  short  fibrous  sheaths ;  pinnae  white  beneath,  lanceolate  or  cuneate, 
sinuate  or  lobed,  alternate,  the  upper  generally  broader  and  confluent,  the 
lower  often  subopposite  and  fasciculate ;  lateral  nerves  fine,  numerous, 
separating  at  oblique  angles  from  the  prominent  midrib,  and  terminating 
in  unequal  subulate  teeth,  where  they  do  not  run  parallel  to  the  edge  of 
the  leal  Male  and  female  flowers  in  distinct  inflorescences,  enclosed  in 
bud  by  numerous  imbricate  sheaths.  Calyx  of  male  flowers  gamosepalous, 
stamens  6  (subgenus  ffarina),  or  3  sepalous,  stamens  numerous  (sub- 
genus Orania).  No  rudiment  of  ovary.  Calyx  and  corolla  of  female 
flower  deeply  3-partite,  generally  coriaceous.  Ovary  2-celled.  Fruit 
fleshy,  with  acrid  juice,  2-seeded  or  (by  abortion)  1 -seeded;  albumen 
uniform,  horny,  embryo  in  the  convex  part  (back)  of  the  seed. 

1.  W.  densiflora,  Martins ;  Bot.  Mag.  t,  4584.~-^Syn.  Harina  ollongi- 
fdia,  Griffith  Palms,  t,  237,  A.B,C.  Vern.  Kola  Aunsa  (black  reed), 
gor  aunsa,  Kamaon.     Ooh  (iih)  of  the  Lepohas  in  Sikkim. 

A  stemless  palm,  forming  thick  tufts  of  large  leaves  10  ft.  long  or  more, 
which  die  to  the  ground  after  the  fruit  ripens.  Petiole  angular,  naked  in 
the  lower  half  or  two-fifths  of  its  length,  the  edges  separating  into  black 
fibres  covered  with  dark-brown  scurf;  pinna)  linear-lanceolate,  9-18  in. 
long.  Male  flowers  nearly  white,  crowded,  in  numerous  densely  packed 
spikes,  which  form  a  compact  drooping,  ovoid  panicle,  enclosed  before 
flowering  in  large  ovate,  imbricated,  dark-purple  sheaths,  streaked  with 
yellow.  Calyx  tubular,  truncate,  2  lines  long ;  petals  linear,  twice  the 
length  of  calyx,  connate  at  the  base  with  each  other  and  the  stamens  into 
a  short  fleshy  stalk.    Stamens  as  long  as  petals.    Female  flowers  in  rigid 
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spreading  spikes,  forming  an  erect  panicle.  Fruit  crowded  in  erect  spikes, 
ovoid-oblong,  brown  and  purple,  supported  at  the  base  by  the  persistent 
coriaceous  perianth ;  pulp  scanty,  with  a  mucilaginous  acrid  juice ;  seeds 
2,  plano-convex. 

Hills  east  of  Chittagong,  Kasia  hills,  ascending  to  4000  ft  Assam,  Sikkim, 
up  the  Teeeta  valley  to  Chakung,  at  4400  ft.,  growing  side  by  side  with  the 
birch,  willow,  alder,  and  walnut  (probably  this  species,  Hook.  Him.  Journ.  ii. 
18).  Kamaon,  in  shady  and  moist  valleys,  ascending  to  3500,  and  at  times  to 
4000  ft,  forming  extensive  thickets  in  the  valleys  of  the  Kali  and  Sarju. 
Bamauri  Pass,  below  Naini  Tal,  and  in  the  Patli  Dun,  which  seems  to  be  its 
north-west  limit  FL  May,  July.  In  Kamaon  the  leaves  are  used  as  thatch, 
and  are  said  to  be  imperishable.  W.  caryotoides,  Roxb.  Cot.  PL  t  295 — Syn. 
Harma  caryotoides,  Ham. ;  Griff.  Palms,  p.  174,  differs  by  cuneate  pinnae,  and 
narrower  ovate-lanceolate  sheaths  of  the  male  inflorescence.  Roxburgh's  plate 
gives  the  calyx  of  the  male  flower  suhglobose,  but  the  description  makes  it 
cylindric.  Chittagong,  where,  according  to  Roxb.,  it  is  called  0/ulpatta  or  Bd- 
potto.  Dense  evergreen  forest  in  the  Rangoon  district  of  Pegu  (Pounglin, 
Bonee,  ZanHngben).  Tab.  237,  in  Griffith's  Palms,  marked  H.  caryotoide**  is 
evidently  intended  for  H.  oblongifoUou 

Nearly  allied  is  (7aryoto  ttren*,  Linn. ;  Roxb.  FL  Ind.  iiL  624 ;  Mart.  Hist  Nat 
Palm.  1 107 ;  Griff.  Palms,  p.  169— the  M Mr  Palm  of  Western  India.  A  splendid 
tree  with  a  smooth  annulate  stem,  large  bipinnate  leaves  18-20  ft  long,  10-12 
ft  broad,  petioles  sheathing,  nearly  amplexicaul,  panicles  wedge-shaped,  the 
lateral  nerves  terminating,  as  in  Wallichta,  in  numerous  short  subulate  teeth. 
Flowers  monoicous,  the  male  and  female  flowers  on  the  same  inflorescence,  one 
female  between  two  larger  male  flowers.  Inflorescence  long,  hanging,  10  ft 
Ions  and  more,  consisting  of  a  thick  cylindric  peduncle  (spadix),  surrounded  at 
its  base  by  numerous  imbricate  sheaths,  and  bearing  at  its  end  numerous  slender 
simple  pendulous  spikes.  Calyx  and  corolla  coriaceous,  anthers  numerous,  on 
short  monadelphous  filaments.  No  rudiment  of  ovary.  Fruit  with  a  thin  acrid 
pulp,  producing  a  burning  sensation  on  the  tongue,  whence  the  name,  2-eeeded, 
or  1 -seeded  by  abortion  ;  seeds  compressed,  oblong,  £  in.  long,  albumen  horny, 
ruminate,  with  black  simple  lines.  Embryo  at  the  back  of  the  seed.  Evergreen 
forests  of  the  Western  Ghats,  extending  north  to  the  Sattara  district  Also  jn 
Ceylon  and  eastern  Bengal,  ascendingto  nearly  5000  ft  in  Sikkim  (Hook,  Him. 
•Journ.  L  143),  Burma  (mimboben).  The  centre  of  the  stem  is  generally  soft,  the 
cells  being  filled  with  a  Sago-like  farina  (starch),  which  is  made  into  bread,  and 
eaten  as  grueL  The  outer  part  is  heavy  and  hard,  with  numerous  firm,  black 
vascular  bundles,  which  are  closely  packed,  but  not  confluent  near  the  circum- 
ference, it  is  strong  and  durable,  and  is  much  used  for  building  and  agricultural 
implements.  The  fibres  of  the  sheathing  petioles,  and  of  the  peduncle  {spadix), 
are  made  into  rope  and  fishing-lines,  which  are  said  to  be  indestructible.  But 
the  main  value  of  this  Palm  consists  in  the  abundance  of  sweet  sap  which  is 
obtained  (as  in  Cocos  and  Borassus)  from  the  cut  spadix,  and  which  is  either 
fermented  or  boiled  down  into  syrup  and  sugar. 

A\h^  to  Oaryotauren»iBArenga$aechartfe^  Griff.  Calc  Journ.  v. 

472 ;  Palms,  1 235  A.— Sym  Sap^rus  Bwnphii,  Roxb.  FL  Ind.  iiL  626—30-40 
ft  high,  with  long  leaves,  15-25  ft  long,  10  ft  broad,  petioles  sheathing,  with  a 
network  of  black  horsehair-like  fibres,  which  surround  the  stem,  and  are  used 
for  cordage ;  pinna  fasciculate,  linear,  dentate,  and  jagged  at  the  apex  with 
numerous  longitudinal  nerves,  white  underneath.  Fruit  2  in.  long,  fleshy, 
yellow  when*  ripe,  3-seeded,  pulp  very  acrid.    The  heart  of  the  stem  contains 
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large  quantities  of  Sago,  and  the  cut  flower-stalks  yield  a  sucary  sap,  of  which 
sugar  and  palm  wine  is  made.  Malay  Peninsula.  Indian  Archipelago.  Said  to 
grow  on  the  hills  of  Orissa,  Hook.  &  Thomson  FL  Ind.  142. 

To  another  subdivision  of  the  same  tribe  (Arecinece)  belongs  the  Areca  Palm 
— Sans.  Guvaka :  Vera.  Suvari :  Areca  Catechu,  Linn.  Roxb.  Cor.  PI.  t  75 ;  FL 
Ind.  iii.  615  ;  the  Betd  Palm — a  tall  slender  annulate  stem,  attaining  80  ft  and 
more,  with  a  diam.  of  only  12-15  in.  Leaves  pinnatifid,  petiole  on  a  long  smooth 
green  sheath,  pinna  linear -oblong,  with  a  broad  base  and  numerous  par- 
allel basal  nerves,  several  of  which  are  more  prominent  Flowers  monoicous, 
male  and  female  on  the  same  inflorescence.  Peduncle  thick  fleshy,  erect,  from 
lateral  buds  below  the  lowest  leaf,  branching,  the  branches  bearing  solitary 
female  flowers  and  numerous  slender  spikes,  thickly  set  with  fragrant  male 
flowers.  Stamens  6,  on  short  broad  filaments,  surrounding  a  rudimentary 
ovary.  Sepals  and  petals  of  female  flowers  imbricate,  ovary  3-celled,  surrounded 
by  6  sterile  stamens.  Fruit  orange-coloured,  ovoid,  2-2$  in.  long,  supported  by 
the  persistent  coriaceous  calyx  and  corolla.  Pericarp  fibrous,  1 -celled.  Seed 
depressed-conical,  obtuse,  1  in.  diam.  or  less ;  albumen  horny,  ruminated  with 
numerous  dark-brown  or  black  curly  radial  lines  ;  embryo  basal  Cultivated 
throughout  the  Indian  Archipelago,  in  Ceylon,  the  west  side  of  India,  below 
and  above  Ghat,  in  Burma,  Siam,  Cochin-China,  Bengal,  Silhet.  Believed  to 
be  originally  a  native  of  the  Sunda  islands.  The  use  of  the  seed  for  chewing 
with  Bme  and  the  leaves  of  Piper  Betel  in  India,  the  countries  of  the  trans- 
Gangetic  Peninsula,  the  Indian  Archipelago  and  China,  is  well  known.  The 
finest  groves  of  the  Betel  Palm  which  I  nave  seen  are  in  British  Burma,  on 
the  hills  between  the  Sitang  and  Salween  rivers,  and  in  the  valleys  drained  by 
the  feeders  of  the  Yoonzaleen  and  Beeling  rivers,  and  the  Thoukyeghat  and 
other  tributaries  of  the  Sitang.  In  the  valleys  of  these  hills  are  flourishing 
Betel  Palm  gardens  to  an  elevation  of  nearly  3000  ft  Large  quantities  of  Betel- 
nuts  are  brought  down  these  rivers,  and  exported  from  Rangoon  and  Moulmein. 
and  a  grove  of  these  Palms  is  a  small  fortune.  For  a  new  plantation  the  ground 
is  trenched  and  prepared  with  the  greatest  care ;  lone  irrigation  channels,  winding 
along  the  sinuosities  of  the  hills,  bring  the  needful  water  to  the  spot ;  and  the 
result  is  seen  in  large  compact  groves,  which  in  dells  and  sheltered  places  some- 
times attain  an  average  ^height  of  80  ft.,  or  even  more.  Examples  of  flourish- 
ing Betel  Palm  groves  in  a  comparatively  dry  climate  are  the  plantations  on  the 
plateau  of  Mysore,  below  the  great  tanks,  and  irrigated  by  them.  In  Mysore, 
Canara,  and  Malabar,  as  in  Burma,  a  fresh  plantation  is  always  made  under 
the  shelter  of  Plantains.  In  western  India  the  Betel  Palm  is  generally  planted 
along  with  the  Cocoa-nut,  and  often  with  Cardamoms.  The  soft  but  tough 
sheaths  of  the  leaves  are  used  in  Burma  and  in  western  India  to  wrap  up  eatables, 
tobacco,  and  other  articles ;  also  as  paper  to  write  upon.  Necklaces,  the  tops  of 
walking-sticks,  and  other  small  objects,  are  turned  of  the  seeds. 

Ceroxylon  andicola,  Humboldt  and  Bonpland,  FL  -fiquinoct  i.  t  1,  also 
classed  among  Arecinece,  a  tall  elegant  Palm  with  whitish  stem,  attaining  190 
ft,  is  remarkable,  because,  like  Chamasrops  Martiana,  it  grows  at  high  eleva- 
tions. Humboldt  first  discovered  it  at  the  foot  of  the  snow-clad  volcano  of  Tol- 
ima,  on  the  Parama  di  Quindiu,  the  high  pass  which  leads  across  the  central 
Cordillera,  from  the  Magdalena  to  the  Cauca  river.  It  has  since  been  found  by 
other  travellers,  particularly  by  Albert  Berg,  who  has  represented  it  towering 
over  the  forests  of  Oak  and  Podocarpus,  in  plates  5  and  6  of  his  admirable 
work, '  Tropical  Vegetation  of  South  America/  London,  1854.  At  an  elevation 
between  6500  and  .9700  ft  N.L.  4°  35",  it  grows  in  abundance,  associated  with 
another  alpine  Palm,  Oreodoxa  frigida,  Humb.et  Kunth.    The  trunk  is  an- 
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nulate,  covered  all  over  with  a  thin  coating  of  a  whitish  substance,  which  is 
scraped  off,  mixed  with  tallow,  and  made  into  candles.  It  consists  of  vegetable 
wax,  and  a  crystalline  resin  called  Geroxylin. 

Another  wax-yielding  Palm,  attaining  200  ft,  is  described  by  Earsten  (Flora 
Columbia,  L  t 1),  as  JUopstockza  cerifera,  from  the  mountains  in  the  vicinity 
of  Caracas  in  Venezuela,  at  an  elevation  of  6000  ft.  Vegetable  wax  is  also  ob- 
tained and  used  to  make  candles  from  the  young  leaves  of  Copernicia  ceriferOy 
the  Carnaba  wax-Palm  of  Brazil,  which  are  coated  with  it  This  Palm  has 
fan-shaped  leaves,  and  belongs  to  the  tribe  of  Coryphdneae. 

4.  PHCEHTX,  Linn. 

Low  shrubs  or  tall  trees,  the  upper  part  of  the  stem  closely  covered  by 
the  bases  of  the  petioles,  the  lower  part  rough  with  their  scars,  rarely  an- 
nulate. Leaves  pinnate,  pinn®  entire,  linear,  rigid,  folded  longitudinally 
and  attached  obliquely  with  their  folded  base  to  the  laterally-compressed 
petiole,  the  lowest  pinnae  often  transformed  into  spines.  Petiole  semi- 
terete  below  the  leaves,  base  a  reticulate  fibrous  amplexicaul  sheath. 
Flowers  dioicous ;  a  rigid,  often  woody  axillary  compressed  peduncle, 
bearing  near  its  upper  end  numerous  long  slender  but  rigid  spikes,  which 
are  interrupted  in  the  female,  compact  in  the  male  inflorescence ;  pedun- 
cle enclosed  in  bud  in  a  single  thickly-coriaceous  keeled  sheath.  Calyx 
cup-shaped,  3-toothed ;  petals  3,  oblong  and  valvate  in  the  male,  ovate 
or  rounded  and  imbricate  in  the  female  flowers.  Male  flowers :  Stamens 
commonly  6,  rarely  3  or  9,  surrounding  a  rudimentary  ovary.  Female 
flowers :  Carpels  3,  distinct,  with  recurved  styles.  Fruit  a  single,  generally 
oblong  1-seeded  berry.  Seeds  with  a  longitudinal  furrow.  Albumen 
horny,  embryo  dorsal 

Tall  trees ;  leaflets  opposite  or  alternate,  not  fasciculate. 
Foot  of  stem  often  surrounded  by  root-suckers  ;  leaflets  mak- 
ing a  very  acute  angle  with  the  common  petiole     .        .      1.  P.  dactylifcra* 
No  root-suckers ;  leaflets  making  half  aright  angle  with  com- 
mon petiole 2.  P.  sylvatris. 

A  low  shrub  with  a  bulbous  stem,  or  a  small  tree  with  a  slender 

stem ;  leaflets  fasciculate 3.  P.  acaulis. 

1.  P.  dactylifera,  Linn. ;  Roxb.  EL  Ind.  iii  786.—  Vern.  Khajur, 
khaji.    The  fruit :  Khurma,  chuhdra,  kukydn,  khtyiydn,  kujraru 

A  tall  tree,  attaining  100-120  ft,  trunk  covered  with  the  persistent 
bases  of  petioles,  the  foot  often  surrounded  by  a  dense  mass  of  root-suckers, 
Leaves  grey,  longer  than  those  of  P.  sylvesiris;  pinna  8-16  in.  long,  reg- 
ularly distichous,  often  approximate  in  twos  or  threes  on  the  same  side 
of  petiole ;  petiole  grey,  laterally  compressed,  almost  flat  Male  panicles 
white,  compact,  6-9  in.  long,  on  a  short  peduncle ;  flowers  £-£  in.  long, 
sweet-scented ;  sheaths  outside  with  rusty  down.  Peduncles  of  female 
inflorescence  J-4  in.  broad,  sometimes  broader  below,  spikes  12-24  in. 
long.  Fruit  oblong,  1-3  in.  long,  generally  reddish-  or  yellowish-brown 
when  ripe,  pulp  fleshy  sweet  Numerous  varieties  cultivated,  differing  in 
colour,  shape,  and  taste  of  the  fruit  Seed  cylindric,  with  a  longitudinal 
furrow  in  front,  and  a  small  cylindric  embryo  in  the  middle  of  the  rounded 
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back.  When  the  seed  germinates,  that  end  of  the  embryo  which  remains 
enclosed  in  the  albumen  enlarges  at  the  expense  of  the  albumen,  the 
horny  substance  of  which  is  converted  into  sugar  and  other  soluble  sub- 
stances, which  are  absorbed  by  the  embryo  furnishing  the  substance  for 
its  early  growth.  The  process  is  analogous  to  the  conversion  into  sugar 
of  the  starch  which  fills  the  cells  of  the  albumen  of  wheat,  maize,  rice, 
and  bamboos,  during  germination,  with  this  difference,  that  the  starch 
forms  the  contents  of  the  cells,  whereas,  in  the  stone  of  the  date,  the  walls 
of  the  cells  themselves  furnish  the  food  of  the  growing  embryo. 

In  India  the  Date  Palm  is  cultivated  and  self-sown  in  Sindh  and  in  the  southern 
Panjab,  particularly  near  Multan  and  Muzaffaroarh,  also  in  the  Sind  Sagar  Doab 
and  trans-Indus  territory.  Near  Dhera  Ghazi  Khan,  Date  Palms  are  very  numer- 
ous on  a  strip  10  to  12  miles  long  from  north  to  south.  A  few  trees  are  found 
planted  at  many  places  in  the  eastern  Panjab,  also  at  Saharanpur,  and  here  and 
there  in  the  Ganges  Doab  and  Bandelkhand.  Is  grown  in  the  Dekkan  and  Guz- 
erat  but  does  not  thrive  in  Bengal.  The  tree  was  probably  introduced  into  India 
at  the  time  of  the  first  Mahometan  conquest  of  Sindh,  in  the  commencement  of 
the  eighth  century.  Its  home  is  believed  to  be  the  lower  part  of  the  Euphrates 
and  Tigris  Doab,  Arabia,  Palestine,  the  Oases  of  the  great  African  Sahara,  and  the 
eastern  Canary  Islands.  It  thrives  luxuriantly  in  the  arid  rainless  regions  of  North 
Africa  and  West  Asia,  where  it  is  exposed  to  extreme  heat  in  the  day-time,  and  not 
uncommonly  to  frost  at  night,  but  it  requires  a  certain  amount  of  moisture  in  the 
soil.  In  Europe  it  is  cultivated  in  Spain,  where  it  was  introduced  by  the  Arabs, 
and  where  it  produces  eatable  fruit ;  also  on  the  Hveres  islands,  the  Riviera  near 
Nice,  St  Remo,  and  Genoa,  where  it  attains  its  northernmost  point  at  44°  3C  N.L. 
There  is  a  wood  of  Date  Palms  at  Bordighera  near  St  Remo,  said  to  contain  over 
4000  stems,  cultivated  mainly  to  yield  Palms  for  Palm  Sunday  at  Rome.  In  South 
Italy,  Sicily,  and  Greece,  the  tree  is  not  uncommon,  but  the  fruit  is  small  and  poor. 
On  the  island  of  Delos,  Date  Palms,  sacred  to  Apollo,  had  been  planted  before 
Homer's  time.  In  Syria  and  Palestine  the  cultivation  of  the  Palm-tree  is  older 
than  the  first  historical  records  in  existence.  On  the  south  shores  of  the  Caspian 
Sea  the  Date  Palm  was  formerly  cultivated  to  a  large  extent 

The  tree  flowers  in  March  and  April ;  male  trees  are  generally  less  numerous 
than  female  trees,  the  female  flowers  are  fertilised  artificially.  In  Sindh  (near 
Karachi),  in  Arabia,  and  elsewhere,  this  is  done  before  the  flower-sheaths  open ; 
a  hole  is  made  in  the  sheath  of  the  female  flower,  and  a  few  bits  of  the  male 
panicle  are  inserted  (Stocks  in  Hooker's  Journ.  of  Bot.  vii  551).  The  fruit  ripens 
Sept,  Oct.  Branching  stems  are  occasionally  found  in  the  Panjab  ;  it  has  been 
supposed  (Stewart,  Pb.  Plants,  244)  that  these  branches  are  merely  apparent,  caused 
by  seeds  germinating  in  the  axils  of  the  petioles ;  this  view,  however,  is  im- 
probable. Many  Palms  have  occasionally  bifurcating  stems,  and  sometimes  de- 
velop a  large  number  of  side  branches.  A  remarkable  instance  of  a  branched 
Phoenix  syivestrts,  in  the  Residency  garden,  Indore,  with  a  trunk  22  ft  high 
to  the  first  branch,  and  with  22  vertical  closely-packed  branches,  is  mentioued 
in  the  Gardeners'  Chronicle  of  1874,  p.  116. 

The  wood  of  the  Date  Palm  is  lighter  than  that  of  Coco*  and  Borassus.  The 
cellular  tissue  is  soft ;  the  vascular  bundles  generally  show,  on  a  horizontal 
section,  an  oval  shape  with  two  distinct  large  pores  (vessels)  at  one  end,  the  hard 
woody  portion  grey ;  on  a  vertical  section,  they  appear  as  shining  narrow  lines. 
The  wood  of  male  trees  and  of  trees  past  bearing  is  used  for  building,  water- 
ehannels,  bridges,  and  various  other  purposes.  Of  the  leaves,  mats  and  the  bag- 
like baskets  universally  used  in  the  whole  Mediterranean  region,  and  in  other 
countries,  are  made.  In  the  Panjab  mats  and  fans  are  made  of  the  leaves ;  they 
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are  called  BtUra  or  pattra  in  Musaffargarh,  and  kh&shab  in  Shahpur.  The 
petioles  make  excellent  light  walking-sticks,  split  up  they  furnish  material  for 
crates  and  baskets  ;  the  fibrous  network,  which  forms  the  sheathing  base  of  the 
petioles,  is  called  kabdl  or  hhajur  Jed  bokia  in  Muzafiargarh,  pack-saddles  for 
oxen  are  made  of  it,  and  the  fibre  separated  is  made  into  ropes.  It  is  also 
known  as  khajHr  munj  (Powell,  Pb.  Products,  517).  The  fruit  nowever,  is  the 
most  useful  product  of  the  tree ;  it  furnishes,  fresh  or  dried,  the  staple  food  of 
the  inhabitants  of  Arabia,  part  of  Syria,  and  the  desert  tracts  of  North  Africa. 
In  Sindh  the  Date  is  called  khurma  when  pulled  ripe,  and  chuwarar  when 
plucked  before  it  is  fully  ripe,  and  boiled  and  dried  in  the  sun.  In  the  Paniab, 
Dates  form  an  important  article  of  food  in  certain  districts,  and  they  are  sold  in 
the  bazar  under  different  names,  according  to  quality  and  the  mode  of  prepara- 
tion. Thus,  according  to  Coldstream  (Powell,  Pb.  Products,  268),  the  most  es- 
teemed kind  is  called  cfdrni  in  the  Muzaffargarh  district ;  this  is  the  Date  of  the 
best  Palms,  split  up  in  the  middle  and  dried  in  the  sun.  The  second  best  is  called 
pvnd;  it  is  eaten  as  it  comes  from  the  tree,  without  farther  preparation.  The 
least  esteemed  kind  is  bugri,  taken  from  inferior  trees  and  boiled  in  oil  and  water. 
The  Paniab  Dates  are  smaller  than  those  of  Arabia  or  Egypt,  but  they  are  very 
good,  and  particularly  so  when  there  has  been  little  or  no  late  rain.  When  begin- 
ning to  get  ripe,  a  piece  of  matting  is  often  nut  over  the  cluster  of  Dates  to  prevent 
birds  eating  them-  The  kernels  are  deemea  medicinal.  The  large  succulent  head, 
cut  from  among  the  mass  of  leaves,  is  eaten— -qaddahy  Hind. ;  gdri  or  gaUi  in 
Muzaffargarh.  The  tree  yields  a  gum,  called  mkm  chit.  Attempts  have  been 
made,  but  without  much  success,  to  tap  the  Date-trees  of  Multan  for  their 
sugary  sap  (Stewart,  Pb.  Plants,  246). 

2.  P.  sylvestris,  Koxb.  EL  Ind.  iii.  787 ;  F.  Hamilton  in  Trans.  Linn, 
Soc  xv.  86 ;  Griffith  Calc.  Journal  of  Nat  Hist  v.  350  ;  Palms,  t  228, 
A.  Wild  Date  Palm.  Sans.  Kharjura.  Vern.  Khajur,  khaju  In  the 
North-West  Himalaya,  Salma^  thalma,  thakil. 

A  tree,  attaining  30-40  ft,  stem  rough  with  the  prominent  scars  of 
fallen  petioles,  no  root-suckers.  Leaves  greyish-green,  7-12  ft  long, 
pinnae  very  numerous,  6-18  in.  long,  alternate  and  opposite,  not  fascicled ; 
petiole  compressed  in  the  leaf-bearing  part,  brown  at  base.  Inflorescence 
and  flowers  similar  to  those  of  P.  dactylifera,  peduncles  of  female  flowers 
often  3-4  ft  long  and  2-3  in.  broad.  Fruit  oblong,  about  1  in.  long,  green 
at  first,  reddish-yellow  when  ripe,  pulp  scanty,  sweetish  and  astringent 

Indigenous  in  many  parts  of  India,  forms  extensive  forests  in  Rohilkhand,  on 
the  low  ground  along  the  Ramganga  river,  and  on  the  plateau  of  Mysore  between 
Shimoga  and  Tumkur,  in  moister  stretches  of  low  ground  which  intersect  and 
drain  the  rocky  undulating  granite  hills.  Not  uncommon  in  the  Siwalik  tract 
and  the  outer  Himalaya,  often  associated  with  Pinus  longxfolia,  attaining  5000 
ft  in  Kamaon,  with  stems  40-60  ft.  high  (Madden,  arborescent  form  of  P.  Atcm- 
lis).  Ghiaunla  in  Qarhwal  at  3500  ft.,  24-30  ft.  high  (Jacquemont).  Banks  of 
the  Bias  above  Mandi  (Cleghorn).  In  the  Jamu  hills  at  9000  ft  elevation 
(T.  Thomson,  Him.  Journ.  320).  Salt  range.  Commonly  planted  and  self- 
sown  in  most  parts  of  India  and  Ceylon,  except  in  Sindh  and  South  Panjah, 
where  P.  dactyUfera  takes  its  place.  Most  abundant  in  Bengal,  Behar,  on  the 
Coromandel  coast,  and  in  Guzerat  FL  in  March ;  the  fruit  ripening  in  Sept 
and  Oct  Mats  and  baskets  are  made  of  the  leaves,  but  the  chief  product  of  the 
tree  is  the  sugary  iuice,  which  is  extracted  during  the  cold  season  from  Nov.  to 
Feb.    The  lower  leaves  and  their  sheaths  are  removed,  and  a  deep  notch  is  cut 
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into  the  trunk,  which  then  bleeds  for  some  time,  a  thin  slice  being  taken  off 
every  day  from  the  surface  of  the  cut  When  the  bleeding  stops  the  tree  is 
allowed  a  short  rest,  after  which  it  is  cut  again  and  begins  to  bleed  afresh.  In 
the  ensuing  year  the  tree  is  allowed  rest,  and  in  the  third  season  a  notch  is  cut 
on  the  opposite  side  of  the  trunk.  This  is  the  account  given  by  Martin  (Drury, 
Useful  Plants  of  India,  340),  and  he  adds  that  a  tree  is  fit  to  be  cut  when  ten 
years  old,  and  continues  to  yield  for  about  twenty  years.  The  juice  is  either 
fermented  or  boiled  down  into  sugar  and  molasses,  and  a  large  portion  of  the 
sugar  made  in  Bengal,  on  the  Coromandel  coast,  and  in  Quzerat,  comes  from 
this  source.  The  wood  of  the  Khaj&r  is  lighter  than  that  of  Borassus  and 
Coco*,  39  lb.,  value  of  P.  612  (Skinner).  The  vascular  bundles  are  not  black, 
but  light-brown.    It  is  used  for  building,  water-tubes,  and  other  purposes. 

Roxburgh  describes  the  leaves  of  P.  sylvestris  as  standing  in  suDopposite  fas- 
cicles, pointing  four  ways.  This  to  a  certain  extent  is  the  case  in  young  leaves 
and  leaves  of  young  trees,  but  on  full-grown  trees  the  leaflets  are  always  dis- 
tichous, opposite  or  alternate.  DalzeU  (Bombay  flora,  278),  points  out  the 
mistake. 

P.  humilis,  Royle,  is  probably  synonymous  with  P.  sylvestris.  Madden, 
Joura.  As.  Soc.  xviiL  629,  states  that  at  Almora  the  fruit  ripens  in  July  and  is 
then  of  a  black  purple  colour,  sweet,  and  eaten  ;  and  that  on  warm  aspects  and 
in  a  dwarfed  state  it  reaches  7000  ft.  on  Binsur.  It  is  for  farther  inquiry 
whether  the  black-fruited  kind  of  the  North -West  Himalaya  is  a  distinct 
species  (see  below  P.  acaulis  var.  melanocarpa  and  P.  farintfera,  Boxb.) 

3.  P.  acaulis,  Boxb. ;  F.  Hamilton  in  Linn.  Soc  Trans,  xv.  88 ;  Boxb. 
FL  Ind.  783 ;  Griff.  Calc.  Journ.  v.  345 ;  Palms,  t  228.  Dwarf  Date 
Palm.    Vern.  Khajuri,  pind  khajur,  jangli  khajur. 

A  low  Palm  with  a  thick,  short,  ovoid  stem  like  a  bulb,  densely  covered 
with  the  persistent  and  hardened  bases  of  petioles.  Leaves  2-6  ft  long, 
petiole  flat  below,  laterally  compressed  or  4-sided  above ;  pinnae  narrow- 
linear  in  remote,  nearly  opposite  fascicles,  the  upper  12-18  in.  long,  the 
lower  short,  straight,  rigid,  and  ending  in  sharp  spines.  Flower-panicles 
of  varying  length,  half  buried  in  the  ground,  or  peduncle  1-2  ft.  long. 
Fruit  ovoid,  £  in.  long,  fleshy,  bright  red,  sweetish.  A  variety  with 
black  fruit  is  described  by  Griffith  (Calc  Journ.  v.  346)  as  P.  acaulis 
var.  melanocarpa. 

Common  on  dry  stony  ground  in  the  sub-Himalayan  and  Siwalik  tract,  ex- 
tending west  to  the  Jumna,  and  ascending  to  2500  ft  Often  associated  with 
Sal  and  Pinus  longtfolia.  Abundant  in  the  Sal  forests  of  Oudh  and  the  Satpura 
range.  Chota  Nagpur,  Behar,  Sikkim  Terai,  and  Sal  forests  of  the  Bunjit 
valley  (Shaap  of  the  Lepchas,  Hooker).  Ein  or  Dipterocarpus  forest  of 
Burma.    FL  cold  season  ;  fr.  ripens  April,  May. 

To  P.  acaulis  I  am  inclined  to  refer  two  species  described  by  Griffith  in 
Palms  of  East  India,  p.  138, 139,  P.  Ouseleyana  from  Chota  Nagpur  and  Assam, 
and  P.  pedunculate,  common  and  very  gregarious  on  open  ground  of  the  hilly 
country  about  Courtallum  and  Eunur  on  the  Nilgiris,  at  6000  ft.  elevation, 
both  8temle8B  with  fasciculate  leaflets  and  long  fruit  peduncles  (fruit  red  and 
sweet  in  pedunculata).  Gartner's  P.  pusilla  (Fruct  p.  24,  t  9),  seems  to  be 
near  this,  but  his  specimens  are  said  to  have  come  from  Ceylon,  where  only  P. 

Sylvestris  is  reported  to  now  (Thwaites,  Enum.  PL  329).    Whether  the  Palm 
escribed  doubtfully  as  P.  acaulis,  in  Bentham's  FL  Hongkong.  340,  belongs 
to  this  species,  remains  for  farther  inquiry. 
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On  the  Bababuden  hills  in  Mysore,  on  the  Satpnra  range,  and  in  other  parts 
of  South  and  Central  India,  is  found  a  small  Phoenix,  stemless,  or  with  a 
slender  stem,  attaining  6-10  ft,  leaflets  slender,  fasciculate,  in  twos  and  threes, 
less  rigid  than  those  of  P.  sylvestris  and  acaulis,  fruit  on  long  erect  peduncles, 
12-24  in.  long,  and  £-£  in.  broad,  with  numerous  spikes  4-6  in.  long,  appar- 
ently the  same  plant,  from  the  Ghat  forests,  which  Dalzell  (Bombay  FL  279), 
doubtfully  refers  to  P.  paludosa.  I  have  often  found  it,  but  do  not  know 
whether  the  fruit  turns  black  when  ripe,  or  whether  it  is  red.  This,  how- 
ever, may  not  be  a  character  of  great  moment  Roxburgh,  Fl.  Ind.  785,  de- 
scribes A  farinifera  with  shining  black  fruit,  stem  1-2  ft  nigh,  6  in.  diameter, 
leaflets  rigid,  opposite.  If  it  were  not  for  the  description  of  stem  and  leaves, 
I  should  be  disposed  to  identify  the  slender-stemmed  Phoenix  of  South  and  Cen- 
tral India  with  P.  farinifera,  Roxb.  Hamilton  (Trans.  Linn.  Soc.  xv.  87}  states 
that  what  Roxburgh  calls  P.  farinifera,  is  common  in  all  the  hills  of  India 
south  of  the  Ganges,  and  is  called  jPalawat  in  North  India ;  he  adds,  that  its 
leaves,  which  are  not  so  rigid  as  those  of  the  other  species,  are  bruised  and 
twisted  into  ropes.  Roxburgh  states  that  it  is  a  native  of  dry  barren  ground, 
chiefly  of  the  sandy  lands  at  a  small  distance  from  the  sea  near  Coringa.  FL 
Jan.,  Feb.  ;  the  fruit  ripens  in  May.  He  mentions  that  mats  are  made  of  the 
leaves  and  baskets  of  the  split  petioles,  that  the  exterior  or  woody  part  of  the 
trunk  encloses  a  large  quantity  of  farinaceous  substance,  used  as  fooa  in  times 
of  scarcity,  and  adds,  that  in  1791  and  1792  it  saved  many  lives.  The  identi- 
fication of  Roxburgh's  tree,  P.  farinifera,  is  a  matter  of  importance  on  account 
of  the  food  produced  by  it.  The  Telugu  name  given  by  him,  Chilta-tita,  is 
Chittita-chcttu  in  Elliot's  Flora  Andhrica. 

A  marked  species,  which  cannot  be  confused  with  any  of  the  others,  is  P. 
paludosa,  Roxb.  FL  Ind.  iii.  789  ;  Griff.  Palms,  t  229,  A.  B.  It  forms  impene- 
trable thorny  thickets  throughout  the  Sandarbans,  in  the  Delta  of  the  rivers 
Irawaddee  and  Sal  ween  (Thwibaunq,  Burm.),  in  Penang  and  on  the  Andaman* 
The  stems  are  slender,  6-20  ft  high,  annulate  below,  the  upper  part  densely 
covered  with  the  thorny  base  of  petioles.  Leaflets  narrow  flaccid,  white  beneath, 
fruit  ovoid,  first  yellow,  then  red,  at  last  black-purple,  £  in.  long,  not  eatable. 

5.  COCOS,  linn. 

Tall  Palms,  mostly  with  smooth  annulate  stems.  Leaves  pinnate,  termi- 
nal, petioles  amplexicaul  with  fibrous  base.  Flowers  monoicous,  inflores- 
cence of  numerous  simple  spikes  on  a  short  and  generally  thick,  sometimes 
branching  peduncle  (spadix),  enclosed  in  bud  in  1  or  2  boat-shaped  hard 
coriaceous,  often  woody  sheaths,  opening  longitudinally  at  the  time  of 
flowering.  Male  flowers  more  numerous  than  female  flowers,  generally  in 
the  upper  part  of  the  inflorescence;  calyx  3-eepalous ;  corolla  of  3  oblong 
or  lanceolate  petals,  valvate  in  bud.  Stamens  6,  filaments  subulate,  with 
or  without  a  (minute)  rudimentary  ovary.  Female  flowers :  calyx  of  3 
imbricate  broadly  ovate  or  rounded  sepals,  supported  by  2  bracts  similar 
to  sepals;  petals  smaller  than  sepals.  Ovary  3-celled,  surrounded  by 
6  sterile  stamens.  Fruit  1 -seeded ;  pericarp  consisting  of  an  outer  fibrous 
layer  and  an  inner  hard  osseous  kernel,  which  has  3  pores  at  the  base. 
Albumen  fleshy,  oily,  with  a  central  cavity ;  embryo  cylindric  at  the  bass 
of  the  albumen,  when  germinating  protruding  through  one  of  the  pores 
of  the  kernel 

1.  0.  nudfera,  Linn. ;  Roxb.  Cor.  PL  t.  73,  FL  Ind.  iii  6U ;  Mark 
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Hist  Nat.  Palm,  ii.  t  88.  The  Cocoa-nut  Tree.  Sans.  Ndrikera,  nari- 
kela,  langalin.  Vera.  Narikel,  Beng. ;  Narel,  nariyal,  Hind. ;  Kobbari 
chethiy  TeL  ;  Ung  ben,  Barm. 

Trunk  annulate,  often'curved  or  flexuose.  Leaves  6-12  ft  long,  pinnae 
distichous,  equidistant,  linear-lanceolate.  Sheath  of  inflorescence  of  a 
woody  texture,  cylindric,  2-3  ft.  long,  outside  with  numerous  longitudinal 
elevated  lines,  inside  smooth  shining.  Peduncle  (spadix)  erect,  stout, 
divided  into  short  thick  branches,  female  flowers  on  these  and  at  the  base 
of  the  numerous  slender  drooping  spikes  which  are  thickly  covered  with 
the  male  flowers.  Fruit  ovoid,  indistinctly  3-cornered,  10-15  in.  long, 
the  fibrous  pericarp  covered  by  a  thin  membranous  epidermis.  Cavity  of 
the  albumen  large  before  maturity,  filled  with  sweetish  acidulous  juice 
(Cocoa-nut  milk),  from  which,  as  the  seed  ripens,  the  cellular  tissue  of 
the  albumen  is  gradually  formed.  When  the  seed  germinates,  the  grow- 
ing embryo  is  maintained  at  first  by  the  oil  which  fills  the  cells  of  the 
albumen,  and  which  is  gradually  transformed  into  sugar  and  other  sub- 
stances soluble  in  water. 

Cultivated  nearly  throughout  the  tropics,  particularly  in  the  vicinity  of  the 
sea,  in  Asia,  in  parts  of  Africa,  in  America,  and  on  the  islands  of  the  Pacific  ; 
somewhat  beyond  the  tropics,  on  the  Canary  Islands,  in  Lower  Sindh  and  Ben- 
gal. On  the  Mysore  plateau,  cultivated  like  the  Betel  Palm  in  irrigated  groves 
below  the  large  tanks.  Its  original  home  and  the  history  of  its  spread  are 
not  yet  sufficiently  known.  The  Sanscrit  name  indicates  its  ancient  culti- 
vation in  India ;  it  was,  however,  not  known  to  classic  writers,  and  it  seems 
certain  that  it  was  introduced  by  the  Portuguese  into  Western  Africa  and  the 
Cape  Verde  Islands,  and  that  it  did  not  exist  in  the  West  Indies,  Guiana,  nor 
Brazil  at  the  time  of  the  discovery  of  America.  It  has  been  supposed  to  be 
indigenous  in  the  Indian  Archipelago  and  on  the  Nicobar  and  Coco  islands  of 
the  Bay  of  Bengal — and  this  would  explain  its  early  cultivation  on  the  coasts 
of  India  and  Ceylon.  But  the  nineteen  species  of  this  genus  enumerated  by 
Martius  are  all  indigenous  in  Mexico  or  South  America,  excepting  C.  nuci/era 
and  C.  mamillaris,  Blanco,  which  Blume  (Rumphia,  iii.  84)  considers  as  a 
dwarf  variety  with  small  fruit  of  the  Cocoa-nut  Considerations  of  botanical 
geography  would  therefore  point  to  the  west  coast  of  Central  America  as  its 
home.  Martius,  indeed  (Palms,  L  188),  considers  it  not  improbable  that  the 
original  home  of  this  Palm  was  on  the  islands  near  the  Isthmus  of  Panama, 
and  that  the  nuts  were  transported  thence  by  westerly  currents  to  Cocoa  Island, 
200  miles  west  of  the  coast,  which  was  found  densely  covered  with  Cocoa-nut 
trees,  by  its  first  discoverer,  without  any  sign  of  human  habitations.  From 
there  it  is  not  difficult  to  explain  the  farmer  spread  of  the  nuts  by  the  regular 
currents  and  by  storms  to  the  Sandwich.  Marquesas,  and  other  islands  of*  the 
Pacific,  and  to  the  islands  of  the  Indian  Archipelago,  whence  it  may  have  been 
introduced  into  India.  The  Cocoa-nut  is  said  to  preserve  its  vitality  for  a  long 
time  floating  in  sea-water  of  a  certain  temperature.  A.  De  Candolle,  Geographic 
Bot.  ii.  976,  seems  inclined  to  accept  the  American  origin  of  the  Cocoa-nut,  and 
Grisebach  (Vegetation  der  Erde,  h.  11)  entertains  no  doubt  on  the  subject.  In 
India  the  Cocoa-nut  flowers  in  the  hot  season,  and  the  nuts  require  9-10  months 
to  come  to  maturity. 

The  manifold  uses  of  the  Cocoa-nut  tree  are  well  known :  the  outer  wood  of 
the  stem  is  close-grained  with  dark-brown  vascular  bundles  ;  it  works  smooth 
and  takes  a  good  polish.    It  weighs  70  lb.,  value  of  P.  608,  Skinner ;  46  lb. 
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value  of  P.  between  436  and  838,  Puckle.  Commonly  known  as  Porcupine 
wood,  made  into  ornaments  and  fancy  articles ;  the  wood  of  trees  past  bearing  is 
used  for  building.  The  leaves  are  employed  for  thatching,  and  the  web-like  net 
of  fibres  which  surrounds  the  stems  at  the  base  of  the  petioles  is  made  into 
bags  and  paper.  The  cut  flower-stalks,  like  those  of  Eorastw  and  Caryota, 
yield  sugar  and  toddy,  from  which  arrack  is  distilled  and  vinegar  made ;  but  the 
nuts  are  the  most  valuable  part  of  this  useful  tree.  The  thick  fibrous  rind  (coir) 
is  made  into  ropes,  mats,  carpets,  brushes,  and  a  variety  of  other  articles.  The 
hard  inner  shell  of  the  nut  is  made  into  spoons  and  cups,  and  is  carved  into  all 
kinds  of  ornaments.  The  oil  forms  an  important  article  of  trade,  it  is  used  for 
cooking  and  burning,  and  in  Europe  for  tie  manufacture  of  soap  and  candles. 
For  a  detailed  account  of  the  cultivation  and  uses  of  the  Cocoa-nut  tree,  see 
Drury,  Useful  Plants  of  India,  147. 

Eloeis  guiruensis,  Linn. ;  Mart.  Hist  Nat  Palm,  iL  t.  54,  56,  of  the 
tribe  of  Cocoinew,  is  indigenous  in  tropical  Western  Africa,  and  cultivated 
in  Brazil.  Both  the  albumen  and  the  flesh  of  the  orange-coloured  or  red 
drupe  are,  like  seed  and  pulp  of  the  Olive,  full  of  fat  oil,  the  Palm  Oil  of 
commerce,  which  during  the  last  fifty  years  has  become  a  most  important  article 
of  trade.  The  flowers  are  monoicous,  but  on  distinct  erect,  compact,  many- 
flowered  panicles.  The  male  flowers  are  crowded  in  numerous  thick  cylindric 
spikes,  anthers  6  on  the  teeth  of  a  cylindric  tube.  The  drupes,  1-2  in.  long,  are 
ovoid,  closely  packed,  600-800,  with  lanceolate  bracts  between,  in  a  huge  ovoid 
compact  panicle,  often  weighing  40  lb.  A  second  species,  E.  mdanococca,  Gaertn., 
with  a  partly  decumbent  and  creeping  stem,  is  indigenous  in  South  America. 

6.  CALAMUS,  Linn. 

Stems  long  flexible,  scandent  or  supported  by  trees  and  Bamboos,  rare- 
ly short,  stiff,  and  erect;  the  upper  part  covered  with  leaves  and  the 
sheaths  of  fallen  leaves,  the  lower  part  annulate.  Leaves  pinnate,  alter- 
nate, remote ;  pinnae  flat,  linear,  rarely  oblong  or  cuneate,  often  armed 
along  nerves  and  edges  with  spinous  bristles ;  petiole  and  the  long  persis- 
tent amplexicaul  sheaths  armed  with  rigid  dark-coloured  prickles,  often 
flat  and  placed  in  continuous,  horizontal  or  oblique  lines,  sometimes  form- 
ing complete  rings;  petioles  or  sheaths  terminating  in  long  whip-like 
thongs  armed  with  prickles,  scattered,  or  in  oblique  lines  or  rings. 
Flowers  monoicous  or  dioicous,  in  long  axillary  or  extra-axillary  panicles ; 
peduncles  often  connate  at  base  with  the  sheath  of  the  next  following  lea£ 
armed  with  prickles,  the  main  branches  in  the  axils  of  cylindric  sheaths, 
truncate  or  terminating  in  a  flat  or  concave  blade ;  branches  and  branchleta 
generally  enclosed  in  a  succession  of  cylindric  or  funnel-shaped  sheaths. 
Male  flowers  in  distichous,  often  scorpioid  spikes,  in  the  axils  of  an  outer, 
generally  broad-ovate  and  acute  bract,  with  an  inner,  bicuspidate  and  cup- 
shaped  bract,  which  may  be  regarded  as  analogous  respectively  to  the  flower* 
ing  glume  and  palea  of  grasses.  Calyx  campanulate,  3-dentate.  Petals  3, 
valvate  in  bud.  Stamens  6,  surrounding  a  rudimentary  3-fid  ovary ;  anthers 
sagittate,  adnate  at  the  back.  Female  flowers  often  pedicellate,  supported 
by  3  or  more  imbricate  bracts,  spirally  arranged  on  the  branchleta;  calyx  and 
petals  like  those  of  male  flowers.  Ovary  3-celled,  surrounded  by  6  sterile 
stamens,  closely  covered  with  imbricate  reflexed  scales,  styles  3,  recurved, 
1  erect  ovule  in  each  cell.    Fruit  1-  rarely  2-eeeded,  nearly  dry,  with  a 
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hard  shining  rind,  composed  of  numerous  retrorse  imbricate  scales,  spirally 
arranged  on  the  surface  of  the  fruit.  Albumen  more  or  less  ruminate  near 
the  outside,  embryo  basal 

1.  0.  Rotang,*  L. ;  Mart  Hist.  Nat  Palm,  iii.  334 ;  Roxb.  FL  Ind. 
iiL  777 ;  Kunth  Enum.  Plant,  iii  207.~Syn.  C.  Rozburghii,  Griff,  in 
Calc.  Journ.  of  Nat.  Hist.  v.  43,  and  Palms,  t  192.  Common  Rattan. 
Sans.  Vetra,  vetasa.    Vern.  Bet. 

Stems  long,  slender,  climbing,  enveloped  in  the  prickly  sheaths  of  the 
leaves,  without  the  sheaths  J-J  in.  diam.  Leaves  18-36  in.  long,  no  whip 
at  the  end  of  petiole,  but  sheaths  generally  furnished  with  long  prickly 
whip-like  thongs ;  leaflets  equidistant,  opposite  or  alternate,  linear-lanceo- 
late, with  numerous  longitudinal  nerves,  4-9  in.  long,  fine  spineecent  hairs 
along  the  edges  and  nerves.  Prickles  on  sheath  scattered,  rigid,  straight, 
with  a  thick  concave  or  flat  base,  those  on  petiole  chiefly  at  the  insertion 
of  leaflets,  similar,  but  stouter  and  often  recurved.  Common  peduncle  of 
inflorescence  with  stout  recurved  prickles,  main  branches  paniculate,  in  the 
axils  of  cylindric  prickly  sheaths  wider  and  obliquely  truncate  at  the 
mouth,  2-6  in.  long.  Fruit  straw-coloured,  with  scanty  sharply  acid  pulp, 
1-seeded,  ovoid  or  subglobose,  £  in.  long. 

Abundant  in  damp  places,  near  Jheels,  in  the  eastern  Dehra  Doon.  locally  in 
the  Siwalik  tract,  the  outer  hills  of  Garhwal  and  Kamaon,  in  Nepal    Eastern 

Sirt  of  the  Ehairigarh  forests,  and  a  few  places  in  Gonda,  in  Oudh.  Bengal, 
e  Terai  of  Sikkim,  valleys  of  the  Satpura  range  (vern.  Pepa,  prabboychettu; 
I  have  not  seen  specimens).  Western  Gnats,  South  India,  and  Ceylon.  FL  July  ; 
fr.  in  the  cold  season.  Yields  the  common  Rattan  of  North- West  India,  which 
is  largely  exported  to  the  plains ;  chairs,  door-blinds,  and  many  kinds  of  basket- 
work  are  made  of  it 

Griffith,  Palms  t  191,  described  a  second  species  from  the  Doon  as  C.  Roy- 
leanus,  and  Martins  (Palm,  iii  335)  adopted  it  According  to  Griffith,  it  diners  m 
solitary  long  spines  of  petioles  and  sheaths,  linear  leaves,  the  corolla  as  long  as 
the  calyx,  and  the  fruit  globose,  not  ovate.  Martius  adds  that  the  fruit  of  this 
has  15,  and  that  of  Rotang  19-20  rows  of  scales;  but  as  far  as  known  at  present, 
the  arrangement  of  these  scales  is  subject  to  great  variations  in  the  same  species. 
I  do  not  consider  C.  RoyUanue  distinct ;  but  the  cane-brakes  of  the  N.W. 
Himalaya  require  farther  study. 

Nearly  allied  are  the  following  species,  which  may  be  found  within  the  range 
of  this  Flora.  They  have  whip-like  thongs  on  the  sheaths,  not  at  the  end  of  the 
petiole. 

C.  tenuis,  Roxb.  FL  Ind.  iii  780  ;  Griff,  in  Calc.  Journ.  v.  45,  and  Palms,  t 
193,  A.B.C.  Scandent,  monoicous,  flowers  in  pairs,  female  and  male  flowers 
on  the  same  spike,  leaflets  equidistant,  alternate,  3-nerved.  Stems  when  cleaned 
not  thicker  than  a  common  quill.  Vern.  Bet.  Common  in  Assam,  Silhet,  and 
Chittagong. 

C.fatciculatus,  Roxb.  FL  Ind.  iii  779  ;  Grift  in  Calc  Journ.  v.  52  ;  Palms. 
1 195,  A.B.  Erect  when  young,  afterwards  leaning  in' search  of  support,  and 
climbing  over  trees  and  bushes.  Leaflets  collected  in  fascicles  of  2,  3,  or  4,  on 
opposite  sides  of  the  petiole,  prickles  on  petioles  1-2  in.  long,  in  twos  or  threes 

*  LinnaWs  name  C.  Rotang  included  several  species ;  Griffith  abandoned  it  on  that 
account,  but  Martins,  after  considering  Griffith's  objections,  restored  it 
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at  the  bade  of  the  pinnae,  on  sheaths  broad-based,  and  often  in  oblique  lines, 
sheaths  and  petioles  with  brownish-white  mealy  tomentum.  Bracts  of  male 
flower-spikes  large,  funnel-shaped.  Bengal,  in  the  plains  as  well  as  in  the  hills  : 
walking-sticks  are  made  of  the  stems. 

The  Rattan,  which  yields  the  long  rope-like  canes  in  Burma  (Yaimatta, 
Kyeiri)tuse&  in  the  place  of  ropes  on  timber  rafts,  and  of  which  the  cables  stretched 
across  the  Salween  river  at  the  rope-station  are  made,  grows  in  moist  valleys  in 
Martaban  and  Tenasserim,  often  200  ft  long,  the  elegant  crown  of  leaves  sur- 
mounting gigantic  trees,  over  which  it  climbs.  It  is  referred  to  C.  latifolius, 
Roxb.  FL  lnd.  iii.  775  ;  Griff.  Palms,  t  198,  leaflets  fasciculate,  broadly  lanceo- 
late, petioles  of  older  leaves  ending  in  prickly  whip-like  thongs ;  prickles  on 
sheaths  and  petioles,  large  in  oblique  rings.  Also  found  in  Eastern  Bengal  The 
various  kinds  of  canes  and  Rattans  imported  into  Europe  from  India,  Siam.  Co- 
chin-China,  and  the  Indian  Archipelago,are  chiefly  the  produce  of  species  of  Cala- 
mus and  allied  genera.  The  Malacca  cane  of  Sumatra  is  generally  ascribed  to 
C.  Scipionum,  which  Loureiro  described  from  Ooimm-China. 

Sago  is  chiefly  the  produce  of  several  species  of  Metroxylon  (Sagui)  which 
belong  to  the  same  tribe  as  Calamut,  but  have  tall  erect  stems  and  the  heart 
filled  with  farinaceous  substance.  Metroxylon  Rumphii,  Mart  Hist  Nat. 
Palm.  1 169,  and  M.  laevt,  Mart,  grow  in  the  Indian  Archipelago,  Malacca,  and 
Siam. 

Two  remarkable  genera,  Nipa  and  Phvtdcpha*,  resemble  Palms  in  general 
habit,  and  their  large  pinnate  leaves,  but  they  differ  essentially  in  the  structure 
of  the  flowers.  Nipa  fruticaru,  Thunb. ;  Mart  Hist  Nat  Palm,  t  171, 172, 
is  abundant  in  the  mud  of  the  Sundarbans,  in  the  delta  of  the  Irawaddee  and 
Salween  rivers,  and  elsewhere  on  the  coasts  of  the  Bay  of  Bengal,  and  on  the 
islands  of  the  Indian  Archipelago.  A  creeping  stem  bears  tufts  of  gigantic 
feathery  pinnate  leaves  often  more  than  20  ft  long.  The  flowers  are  monoicous 
on  one  inflorescence,  a  thick  spadix  with  numerous  bracts,  bearing  numerous 
lateral  deciduous  male  catkins,  and  at  the  ends  of  each  branch  a  few  heads  of 
female  flowers.  The  male  flowers  are  triandrous,  the  3  stamens  connate  into  one 
column  ;  the  female  flowers  are  without  any  perianth.  The  fruit  forms  large 
compact  rounded  heads,  consisting  of  numerous  1 -seeded  fibrous  angular  drupes 
with  a  hard  horny  albumen. 

Phytdephas  maerocarpa,  Ruiz  et  Pavon  ;  Bot  Mag.  t  4913,  4914,  has  hard 
seeds  which  are  largely  imported  into  England,  under  the  name  of  Vegetable 
Ivory,  and  used  extensively  for  turning.  Like  Nipa  Jruticans  it  is  gregarious, 
and  has  a  creeping  stem  often  20  ft  long,  with  large  pinnatifid  leaves,  18-20  ft 
long.  The  flowers  are  generally  dioicous ;  the  male  flowers  with  numerous 
stamens ;  the  female  flowers  with  a  6-9-celled  ovary,  and  a  long  erect  6-9-fid 
style.  Western  South  America,  between  the  9th  degree  of  north  and  the  8th 
of  south  latitude. 

Order  LXXYIIL  GRAMDTEJE, 

Annual  herbs  with  a  fibrous  root,  or  a  perennial  underground  stem 
(rhizome)  producing  annual  or  perennial  stems  (culms),  generally  in  tufts  or 
clusters.  Rhizome  mostly  branching,  composed  of  vascular  bundles  scat- 
tered in  cellular  tissue.  Stems  jointed,  usually  hollow  between  joints ; 
the  joints  near  the  ground  often  with  rings  of  adventitious  rootlets  (speci- 
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ally  in  Bamboos).  Leaves  alternate,  consisting  of  a  tubular  sheath,  split 
to  the  base,  and  a  narrow,  linear  or  lanceolate  blade  (in  Bamboos  joined 
to  the  sheath  by  a  petiole) ;  inner  face  of  sheath  often  prolonged  into  a 
membranous  or  coriaceous  ligule.  Flowers  mostly  bisexual,  arranged  in 
distichous  1-  or  many-flowered  spikelets.  Spikelets  supported  at  the  base 
and  often  enclosed  by  two  or  more  bracts  (empty  glumes),  the  axis  or 
rachis  bearing  one  or  numerous  distichous  bracts  (flowering  glumes). 
Each  flowering  glume  bears  in  its  axil,  on  the  short  axis  of  the  flower,  the 
palea,  a  membranous,  generally  transparent  bract,  mostly  2-keeled.  Be- 
tween palea  and  the  flowering  glume  are  a  1 -celled  ovary,  with  2  distinct, 
often  lateral,  styles,  or  1  terminal  style,  generally  2-  or  3-fid,  surrounded 
by  3,  6,  rarely  more  or  fewer  stamens,  and  2  or  3  membranous,  often  cili- 
ate  scales  (lodicules).  Anthers  2-celled,  cells  contiguous,  opening  longi- 
tudinally. Fruit  a  1 -seeded  caryopsis,  pericarp  generally  closely  adhering 
to  the  testa,  and  sometimes  (Oats,  Barley)  adhering  to  the  palea  and  flower- 
ing glume.  Embryo  at  the  base  of  the  albumen  on  the  outside,  small, 
its  position  conspicuous  on  the  surface  when  the  pericarp  is  thin  and  closely 
adhering  to  the  testa ;  not  conspicuous  when  the  pericarp  is  thick,  coriaceous, 
woody  or  fleshy.  Albumen  farinaceous,  composed  of  thin-walled  cells,  filled 
those  near  the  outside  with  albuminous  (nitrogenous)  substances,  the  mass  of 
the  cells  chiefly  with  grains  of  starch.  Embryo  consisting  of  a  broad  cotyle- 
donary  body  (scutellum)  contiguous  to  the  albumen,  a  basal  radicle  and  the 
plumule.  When  germinating,  the  scutellum  remains  enclosed  in  the  seed, 
the  radicle  protrudes  and  lateral  root-fibres  emerge  from  it,  while  the  plu- 
mule, in  the  opposite  direction,  unfolds  its  leaves.  During  the  process  of  ger- 
mination the  starch  of  the  albumen  is  gradually  converted  into  sugar  and 
other  soluble  substances,  which  pass  into  the  embryo  through  the  scutel- 
lum, and  serve  as  the  food  of  the  plant  in  the  first  stage  of  its  growth. 

Grasses  comprise  upwards  of  4500  species,  grouped  under  numerous  tribes. 
Those  here  described  all  belong  to  the  tribe  Bambusece,  which  are  charac- 
terised by  woody,  mostly  perennial  stems  (culms)  with  numerous  branches 
at  the  nodes,  leaves  petiolate,  articulate  at  the  base  of  the  petiole,  decid- 
uous, leaving  the  branchlets  surrounded  by  persistent,  generally  coriaceous 
sheaths,  stamens  3  or  6,  rarely  more,  style  1,  2-3-fid,  rarely  undivided. 
As  in  Palms,  the  vascular  bundles  in  the  inner  part  of  the  Bamboo  stem 
are  composed  of  vessels,  cells,  and  fibres,  while  those  near  the  surface 
consist  of  fibres  only.  These  are  close  together,  almost  confluent,  forming 
the  hard  outer  rind  of  the  Bamboo.  At  the  nodes  the  vascular  bundles 
cross  from  one  side  of  the  stem  to  the  other,  forming  the  principal  mass  of 
the  hard  horizontal  partition  walls  which  separate  the  joints.  The  stein 
of  Bamboos  with  hollow  joints  has  much  less  cellular  tissue  than  the  stem 
of  Palms,  and  the  vascular  bundles  differ  in  shape  also.  Morphologi- 
cally and  with  regard  to  its  anatomical  structure,  the  underground  stem 
(rhizome)  of  Bamboos  has  more  analogy  with  the  perennial  stem  of  Palms 
like  Phamix,  Borassus,  Cocos ;  but  these  points  demand  farther  study. 
An  excellent  monograph  of  Bamboos  by  General  Munro  is  published  in 
the  26th  volume  of  the  Transactions  of  the  Linnean  Society,  where  the 
number  of  species  described  is  170. 
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Csespitose  shrubs  with  slender,  mostly  annual  stems ;  spike- 
lets  pedunculate,  racemose  or  paniculate  ;  stamens  3. 
Branches  of  panicle  in  the  axils  of  small  linear  bracts      .     1.  Arundinaria. 
Branches  of  panicle  in  the  axils  of  large  amplexicanl  bracts    2.  Tbamkocalamus. 
Compact  clumps  of  tall  perennial  stems  ;  spikelets  generally 
sessile,  in  interrupted  spikes ;  stamens  6. 
Lodicules  2  or  3  ;  style  deciduous,  deeply  2-  or8-fid ;  em- 
bryo conspicuous  on  the  surface  of  tne  caryopsis        .    3.  Bambusa. 
Lodicules  none ;  style  filiform,  undivided  or  2-3-fid  at  the 
apex,  base  persistent ;  embryo  not  conspicuous  on  the 
surface  of  the  caryopsis .     4.  Dembeooalamos. 

1.  ABUNDIXABIA,  Michaux. 

Stems  slender,  generally  annual,  erect,  caespitose,  with  small  leaves. 
Inflorescence  generally  terminal,  paniculate  or  racemose ;  in  some  species 
the  flowers  are  on  distinct  leafless  culms.  Spikelets  2-12-flowered,  flowers 
distant,  distichous,  imbricate,  mostly  bisexual,  the  terminal  generally  ster- 
ile. Empty  glumes  2,  narrow,  with  few  nerves,  the  lower  smaller  than 
the  upper,  flowering  glume  concave,  with  numerous  nerves.  Palea  2- 
keeled,  narrow,  generally  shorter  than  the  flowering  glume.  Scales  3,  dil- 
ate. Stamens  3.  Style  divided  at  the  top  into  2  or  3  plumose  stigmas. 
Caryopsis  terete,  with  a  deep  furrow. 

1.  A.  falcata,  Nees ;  Munro  in  Trans.  Linn.  Soc.  xxvi.  26. — Syn.  A. 
utilis,  Cleghorn.  Vern.  Nirgdl,  nigal,  ringal,  nagre,  narri,  garri,  gero. 
Local  n.  Spiug,  gorwa,  spk%o%  jpitito,  Kunawar;  Kwei,  Tibet;  Prong, 
N.W.P. 

Stems  annual,  6-10  ft  high,  densely  csespitose,  £-£  in.  diam.,  hollow, 
internodes  6-12  in.  long,  the  sheaths  on  young  shoots  thinly  membran- 
ous, glabrous  6-7  in.  long,  tapering  into  a  subulate  apex  14  in.  long. 
Branches  slender,  numerous,  in  compact  half-whorls.  Leaves  linear,  4-5 
in.  long,  £-£  in.  broad,  glabrous  above,  with  scattered  soft  long  hairs 
underneath;  midrib  prominent,  whitish,  longitudinal  nerves  numerous, 
3-5  pair,  prominent ;  no  transverse  veins.  Flower-bearing  stem  leafless ; 
branches  slender,  numerous,  in  compact  half-whorls.  Spikelets  in  pani- 
culate racemes,  the  principal  ramifications  in  the  axils  of  short  linear  or 
ovate  membranous  bracts.  Spikelets  lax,  £-f  in.  long,  2-3-flowered,  the 
terminal  flowers  generally  sterile.  Empty  glumes  2,  about  half  the 
length  of  the  lowest  flower,  membranous,  with  prominent  longitudinal 
nerves,  apex  obtuse,  ciliate.  Flowering  glume  scabrous,  acute,  7-9-nerved, 
membranous,  hairy  at  the  apex.  Palea  as  long  as  the  flowering  gimme, 
2-keeled,  with  longitudinal  nerves  outside  the  keels.  Scales  3-nerved 
and  fimbriate.     Style  deeply  bifid. 

North- West  Himalaya  between  4500  and  10,000  ft,  ascending  to  12,000  ft 
from  the  Ravi  to  Nepal,  abundant  in  places,  gregarious,  often  forming  under- 
wood in  moist  forests  of  Abies  Smtihiana,  A.  Webbtana,  Querent  aemecarpi/dia. 
FL  May,  the  seeds  ripen  in  August.  Clusters  compact,  of  100  or  more  stems, 
attains  20-40  ft  according  to  Madden.  Hardy  in  England.  Two  kinds  are 
generally  distinguished,  one  growing  at  lower  elevations  (up  to  7000  ft),  thinner, 
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with  solid  or  nearly  solid  culms  and  narrow  leaves,  the  other,  growing  between 
8000  and  12,000  ft,  with  shorter,  thicker,  and  hollow  culms  and  broader  leaves, 
the  foliage  more  feathery.  Vera  Gam  girch  (Powell,  Fanjab  Products,  618, 
567).  It  is  a  matter  for  inquiry  whether  one  of  these  is  not  ThamnoecUamus 
spathiflorus,  or  another  species  of  Arundinaria.  The  solid  kind  is  said  to  be 
the  tougher  of  the  two,  and  is  used,  when  dry,  a  year  after  cutting,  to  support 
the  earth-roofs  of  the  hill-cottages.  It  is  also  made  into  mats  and  basket-work. 
The  hollow  kind  is  made  into  shepherds'  pipes,  fishing-rods,  and  is  exported  to 
the  plains  for  Hooka-tubes  ;  it  is  also  employed  for  basket- work. 

The  small  Bamboo  of  the  Nilgiris  is  A.  Wightiana,  Nees  ;  Bedd.  FL  Sylv. 
Anal.  Gen.  t.  28;  annual  stem  6-12  ft  high ;  flowers  in  terminal  slender-branched 
panicles  at  the  end  of  leaf-bearing  culms,  spikelets  2-6-flowered,  £-£  in.  long, 
single,  on  long  filiform  peduncles,  leaves  with  indistinct  transverse  veins, 
sheaths  persistent,  coriaceous,  adpressed  to  branchlets. 

2.  THAMNOCALAMUS,  Falconer. 

Characters  of  Arundinaria,  excepting  the  bracts  subtending  the  main 
branches  of  the  inflorescence,  which  are  lanceolate  or  ovate-lanceolate,  en- 
closing the  racemes  of  spikelets  in  bud,  and  exceeding  half  their  length 
when  fully  developed. 

Leaves  with  prominent  transverse  nerves ;  sheathing  bracts  3 

in.  long 1*  T.  *pathifarus. 

Leaves  without  transverse  nerves ;  sheathing  bracts  less  than 

1  in.  long %   T.  FcUccneri. 

1.  ••  spathiflorus,  Munro  L  c.  34. — Vern.  EingdU,  Deoban  range. 

Stems  caBspitose,  1  in.  dianu,  internodes  4-8  in.  long,  brown,  shining, 
branches  12-18  in.  long,  in  fascicles  or  in  half-whorls;  the  sheaths  on 
young  shoots  glabrous,  with  numerous  prominent  nerves,  fimbriate  at  the 
mouth  and  edges,  narrowed  somewhat  abruptly  into  a  distinct,  subulate 
apex  2  in.  long.  Leaves  3-5  in.  long,  £-£  in.  broad,  distinctly  petiolate, 
3  prominent  secondary  nerves  on  either  side  of  midrib,  transverse  nerves 
conspicuous;  sheath  2  in.  long,  striated  with  raised  longitudinal  lines, 
fimbriate  at  the  mouth,  with  a  long  ligula,  persistent  after  the  leaves 
fall,  forming  an  acute  angle  with  branches.  Flowers  in  large  panicles, 
with  slender  drooping  branches.  Eacemes  of  2  or  3  spikelets  in  the 
axils  of  large  amplexicaul  oblong  multinerved  bracts  3  in.  long.  Spike- 
lets linear-lanceolate,  1-1 J  in.  long,  of  6-8  hairy  distinct  flowers.  Empty 
glumes  2,  white,  membranous,  glabrous,  linear-lanceolate.  Articulation 
of  rachis  between  two  flowers  £-£  the  length  of  flowering  glume.  Flower- 
ing glume  J-|  in.  long,  long-acuminate,  7-9-nerved,  roughly  hirsute,  with 
long  hairs  at  tne  base.  Palea  much  shorter  than  flowering  glume,  2-ribbed, 
with  2  nerves  between  the  ribs,  and  2  on  each  side.  Scales  3,  lanceolate. 
Stamens  3.     Style  3-fid. 

Upper  part  of  Hattu  (8400  ft),  T.  Thomson,  Aug.  1847.  Deoban  (8000  ft.) 
D.B.,  May  1863.  Dudatoli  in  Garhwal  (8500  ft.),  Strachey  and  Winterbottom. 
In  Kamaon,  Nepal,  and  in  Sikkim  on  Mount  Singalelah  at  11,000  ft    Hooker. 

2.  T.  Falconer!,  Hook,  fil ;  Munro  1.  c.  34. 
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Leaves  thin,  3-4  in.  long,  J- £  in.  broad,  narrowed  into  a  slender  peti- 
ole ;  sheaths  membranous,  truncate  below  the  petiole.  Flowering  branches 
(on  leafless  culms?)  numerous,  slender,  12-18  in.  long,  bearing  numerous 
distant  short  racemes.  Racemes  sessile,  1  in.  long,  supported  at  the  base 
by  6-8  imbricate  membranous  bracts,  the  outer  shorter,  ovate,  the  inner 
ovate-lanceolate,  nearly  as  long  as  spikelet.  Spikelets  glabrous,  of  one 
fertile  and  a  terminal  sterile  flower ;  empty  glumes  2,  more  than  half  the 
length  of  spikelet. 

Madhari  Pass,  Eamaon  (8000  ft.),  Strachey  and  Winterbottom.    Nepal. 

3.  BAMBUSA,  Schreber. 

Large,  mostly  erect,  often  gigantic  Bamboos,  the  stems  generally  massed 
together  in  compact  clumps  or  clusters.  Flowers  in  a  few  species  on 
leaf-bearing  stems,  generally  on  stems  without  leaves,  which  die  after  the 
seed  is  ripe.  In  some  species  one  or  a  few  stems  only  of  the  entire  cluster 
bear  flowers  at  one  time — these  are  the  Bamboos^  which  flower  annually ; 
in  others  all  or  nearly  all  stems  of  one  cluster  come  into  flower  at  the 
same  time,  followed  by  the  death  of  the  entire  cluster — these  are  the 
Bamboos  which  flower  after  long  periods,  for  it  generally  happens  that  all 
or  most  clusters  of  the  same  species  come  into  flower  simultaneously  in  one 
district,  so  that  in  one  year  all  Bamboos  of  one  species  die  over  extensive 
areas,  followed  by  a  dense  mass  of  seedlings,  which  come  to  maturity  and 
bear  flowers  after  a  period  varying  according  to  circumstances.  Spikelets 
generally  many-flowered ;  empty  glumes  2  or  more,  the  lower  shorter,  the 
upper  similar  to  the  flowering  glumes.  Palea  2-keeied,  keels  generally 
fimbriate.  Scales  3,  ciliate,  membranous  or  hyaline.  Stamens  6.  Cary- 
opsis  with  a  deep  longitudinal  furrow,  often  adhering  to  the  palea  and 
flowering  glume. 

Branches  spinescent ;  leaves  small 1.  B.  arwuUnacetu 

Branches  unarmed. 
Spikelets  terete. 
Leaves  middle-sized,  pale  and  soft  -  pubescent  beneath, 
transverse  veins  none,  spikelets  1-2  in.  long,  joints 
of  rachi8  elongated,  thickened  into  a  hairy  disc  under 
the  flowering  glome ;  scales  cuneate,  thickened  at 
base,  but  without  prominent  nerves  .  .  2.  B.  Tulda. 

Leaves  large,  concolorous,  glabrous  but  scabrous  along 
edjges,  transverse  veins  distinct ;  spikelets  §4  in.  long, 
joints  of  rachis  short,  glabrous ;  scales  ovate  or  obo- 
vate,  with  distinct  longitudinal  nerves      .        .  3.  B.  Baleooa. 

Spikelets  laterally  compressed,  flowers  distichous;  leaves 

with  distinct  transverse  veins 4.  B.  vulgaris. 

1.  B.  axundinacea,  Ketz ;  Munro  L  e.  103 ;  Roxb.  Cor.  PL  t  79 ; 
FL  Ind.  ii  191 ;  Bedd.  FL  Sylv.  t.  321.— Sans.  Varna.  Vern.  Magar 
bans,  nal  bans,  Pb. ;  Bans,  kattang,  kuttung  bans,  N.W.  and  Central 
India ;  Mandgay,  Bombay  (Dakell) ;  Vedwru,  Telugu. 

Stems  tall,  green,  shining,  with  spinescent  branches,  packed  dose  in 
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large  compact  clumps  of  30-100,  generally  30-50  ft.  high,  but  attaining 
much  larger  dimensions  on  the  west  coast  and  in  the  Satpura.  Joints 
4-9  in.  diam.,  walls  thick,  cavity  small;  lower  branches  stif£  green, 
spreading,  spinescent,  with  a  few  leaves ;  upper  branches  alternate,  regu- 
larly distichous.  Spines  strong,  sharp,  curved,  either  in  pairs  at  the  base 
of  a  branch,  or  in  threes,  the  middle  one  the  largest.  Leaves  small,  thin, 
lanceolate,  4-8  in.  long,  and  J-f  in.  broad,  generally  glabrous,  sometimes 
with  scattered  hairs  underneath,  5-6  pair  of  prominent  longitudinal  nerves 
on  either  side  of  midrib ;  sheaths  persistent,  coriaceous,  1-2  in.  long, 
glabrous  or  pilose  with  scattered  hairs,  more  or  less  fimbriate  at  mouth  or 
edges.  Flowers  at  long  intervals,  probably  at  the  age  of  thirty  years,  all 
stems  of  one  clump  being  covered  with  flowers  at  the  same  time,  a  few 
leaves  often  appear  with  the  flowers.  Spikelets  mostly  sessile,  in  dense 
half-whorled  clusters  at  the  nodes,  glabrous,  shining,  the  fimbriate  edges 
of  the  palea  prominently  apparent  Empty  glumes  2-4 ;  flowering  glumes 
4-10,  the  upper  generally  staminiferous  only  and  sterile,  flowering 
glume  thickened  and  mucronate  at  the  apex,  wholly  glabrous,  not  ciliate 
at  the  edges,  often  shorter  than  the  palea.  Scales  2,  hyaline,  fimbriate. 
Anthers  with  an  obtuse  glabrous  point  between  the  cells.  Ovary  glab- 
rous ;  style  deeply  2-  or  3-fid,  stigmatic  branches  long-plumose.  Caryopsis 
£  in.  long,  enclosed  in  glume  and  palea. 

Throughout  South  India,  particularly  abundant  in  the  Anamallays,  Wynad, 
the  adjoining  forests  of  Mysore,  Coorg,  Malabar,  and  Canara.  In  Belgaum,  the 
Khandeish  Dangs,  at  Sironcha  on  the  Qodavery.  On  two  feeders  of  the  Bagh 
river,  a  tributary  of  the  Wainganga  at  the  base  of  the  Satpura  range.  Jubbul- 
pur,  Bengal,  and  (cultivated)  m  the  sub-Himalayan  tract  of  the  Paniab. 

The  stems  attain  70-90  ft.  in  the  forests  of  Bejagarh  near  the  Bagh  river,  and 
on  the  western  coast.  The  manifold  uses  of  this  Bamboo  for  building,  scaffold- 
ing, ladders,  carrying  and  tent  poles,  the  masts  of  boats,  water-pipes,  and  various 
other  purposes,  are  well  known.  Continued  immersion  of  Bamboos  in  water, 
or  better  still  in  a  solution  of  sulphate  of  iron  or  lime-water,  renders  them  more 
durable.  It  forms  thiok  and  impenetrable  hedges.  In  Hyder  All's  time,  the 
town  of  Bednor  in  north-west  Mysore,  was  defended  by  a  deep  trench  filled 
with  clumps  of  this  Bamboo. 

Isolated  flowering  clumps  of  this  Bamboo  are  found  occasionally,  but  as  a 
rule  all  clumps  in  one  district  come  into  flower  simultaneously,  a  few  clumps 
flowering  in  the  previous,  and  some  in  the  succeeding  year.  After  the  seed 
ripens,  the  stems  die  down  to  the  ground,  and  in  the  following  year  a  dense  mass 
of  seedlings  springs  up,  forming  during  a  series  of  years  a  close  thicket  of 
slender  stems,  until  the  young  rhizome  gets  sufficient  strength  to  produce 
larger  shoots.  Shoots  of  a  full-grown  rhizome  attain  their  full  length  in  one 
or  two  months,  being  covered  m  that  stage  with  large  leafless  hairy  sheaths. 
Subsequently  the  leaf-bearing  branches  develop  in  the  axils  of  their  sheaths,  and 
the  stem  gradually  matures  and  gets  hard  and  firm.  It  is  a  matter  for  farther 
inquiry  whether  this  and  other  Bamboos  come  into  flower  after  they  have 
attained  a  certain  age.  Beddome  (FL  Sylv.  Manual,  p.  229)  is  of  opinion  that 
this  species  generally  flowers  at  an  age  of  about  32  years,  there  being  a  flower- 
ing on  record  (on  the  western  coast)  in  1804, 1836,  and  1868.  In  Canara,  how- 
ever, this  suedes  (probably),  Bidunqulu,  Can.,  flowered  in  the  Supa  forests 
in  1864.  This  difference  is  in  accordance  with  what  I  have  observed  in  the 
case  of  other  species  (B.  polymorph^  Kyathounwa,  B.  Ttdda,  Teiwa),  that 
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though  the  Bamboos  of  the  same  kind  in  one  district  flower  simultaneously, 
those  in  another  district  follow  a  few  years  later.  The  large  Bamboo  (this  species 
probably)  on  the  Nerbudda  between  Jubbulpur  and  Mandla  flowered  ana  died 
in  1839,  and  the  same  happened  a  few  years  ago.  Dr  Hooker  (Him.  Journals, 
i.  155)  is  of  opinion  that  Bamboos  do  not  flower  at  any  prescribed  age,  but  at 
any  period  when  full-grown  and  the  circumstances  of  the  season  are  favourable 
to  their  flowering.  The  question  is  by  no  means  cleared  up,  and  more  accurate 
records  of  the  flowering,  not  of  Bamboos  generally,  but  of  certain  species,  are 
wanted.  It  also  is  a  matter  for  farther  inquiry,  whether  the  rhiiomes  of  those 
Bamboos,  all  stems  of  which  flower  ana  seed,  die  or  produce  fresh  shoots. 
What  I  have  seen  in  Burma  and  India,  leads  me  to  think  that  they  die,  and 
that  in  such  cases  reproduction  takes  place  entirely  from  seed.  It  is  different 
with  those  kinds  of  which  a  few  stems  only  of  one  clump  come  into  flower. 
The  seed  of  this  and  other  species  of  Bamboo  has  often  saved  the  lives  of 
thousands  in  times  of  scarcity,  1812  in  Orissa,  1864  in  Canara,  and  1866 
(probably  B.  Tukh)  in  Malda.  When  young,  the  hollow  joints  of  Bamboos 
are  partly  full  of  a  watery  liquid,  which  gradually  dries  up  as  the  stems  get 
older.  It  is  not  impossible  that  the  well-known  silicious  deposit  (Taba$hccr\ 
which  is  found  in  the  joints  of  this  and  other  species,  may  oe  the  residuum, 
of  the  fluid  which  often  fills  the  joints.  The  ashes  of  all  Bamboos  are  rich 
in  silica. 

B.  spinosa,  Roxb.  Fl.  Ind.  ii.  198 ;  Monro  L  c.  104 ;  Bedd.  Fl,  Sylv.  331,  is 
believed  to  differ  in  more  solid  stems,  a  paler-coloured  and  more  striated  flower- 
panicle,  smaller  and  more  coriaceous  spikelets,  with  fewer  flowers  and  generally 
smaller  leaves  often  hairy  on  the  under  side.  Bengal  and  Burma,  ancL  accord- 
ing to  Beddome,  on  the  north-east  (not  on  the  west  side)  of  the  Madras  Pre- 
sidency. S.  Kurz,  however,  calls  the  Burmese  Kyakatoa,  B.  arundinacea,  and 
I  have  never  been  able  to  find  any  difference  either  in  growing  or  in  herbarium 
specimens  between  the  thorny  Bamboo  of  Western  India  ana  Burma.  Pend- 
ing farther  research,  I  am  inclined  to  unite  the  two  species. 

2.  B.  Tulda,  Roxb.  FL  Ind.iL  193;  Munro L c  91.  — Vein.  PekaBane, 
Hindi ;  Ttdda  Bans,  Beng. ;  Theiwa,  Burm. 

Stems  tall,  unarmed,  the  joints  with  a  large  cavity  and  thin  walls.  Leaves 
lanceolate,  6-9  in.  long,  about  1  in.  broad,  glabrous  above,  underneath  pale 
and  with  short  soft  pubescence,  edges  scabrous ;  6  pairs  of  slightly  prominent 
secondary  nerves,  transverse  veins  none ;  sheaths  glabrous,  with  2  distinct 
rounded,  auriculate,  often  fimbriate  lobes  at  the  base  of  the  short  flat  peti- 
ole. Flowers  at  long  intervals,  all  stems  of  one  dump  bearing  flowers  at 
the  same  time,  each  stem  being  converted  into  an  "  immense  oblong  waving 
panicle,  composed  of  innumerable  supra-decompound  ramifications"  (Roxb.) 
Spikelets  lanceolate,  1-2  in.  long,  sessile,  in  clusters  of  4-10,  in  long  slen- 
der, interrupted,  often  branching  spikes,  12-24  in.  long,  1  or  several  stout 
and  woody  branches  at  each  node,  bearing  numerous  lateral  spikes,  and 
surrounded  at  the  base  by  fascicles  of  slender  sometimes  branching  spikes. 
Spikelets  glabrous,  shining,  4-10- flowered,  with  4-6  empty  glumes  at  the 
base,  which  are  often  gemmiparous.  Joints  of  rachis  elongated,  thickened 
into  a  hairy  disc  under  the  flowering  glume,  and  distinctly  articulate  at  that 
point,  joints  one-third  the  length  of  the  flowering  glume.  Flowering  glume 
mucronate,  with  13-15  broad,  whitish,  prominent  nerves,  slightly  pubes- 
cent at  the  edges  near  apex.    Palea  sharply  2-keeled,  keels  long-ciliate, 
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but  not  conspicuous  without  removing  the  flowering  glume ;  7  prominent 
nerves  between  the  keels.  Scales  cuneate-oblong,  obliquely  truncate, 
irregularly  cut  and  fimbriate  with  broad  subulate  teeth,  base  thickened, 
particularly  on  one  side,  edges  and  upper  part  transparent,  no  distinct 
nerves,  the  third  lodicule  generally  long,  linear.  Anthers  glabrous,  con- 
nective with  a  short  blunt  apex.  Ovary  obovate-oblong,  hirsute;  style 
deeply  3-fid. 

The  common  Bamboo  of  Bengal.  Not  uncommon  in  the  deciduous  forest  of 
Pegu,  generally  occupying  lower  and  moister  stretches  of  ground  in  company 
with  Tinwa  (Cephofostarivyvm  pergracile,  Munro),  the  dry  hills  surrounding 
being  covered  with  Dendrocalamus  strictus.  Also  associated  with  Bambusa 
pclymorpha,  Munro,  Kyathoumoa.  FL  May.  Generally  used  for  roofs  and 
scaffolding,  found  more  durable  if  soaked  in  water  previous  to  being  used.  The 
young  shoots  are  pickled.  Used  largely  to  make  mats  for  the  walls  and  roofs 
of  cottages.    Baskets,  fans,  and  window-blinds  are  made  of  it 

B.  nutans,  WalL  ;  Munro  1.  c  92,  of  Nepal,  Assam,  Katia  hills,  and  Silhet, 
agrees  with  B.  Tulda  in  all  essential  characters ;  the  leaves  are  of  medium  size, 
pale  beneath  and  with  slight  soft  pubescence,  the  spicules  are  long,  with  elon- 
gated distinctly  articulate  clavate  joints  of  the  rachis,  terminating  in  a  hairy 
disc  under  the  flowering  glume,  the  fimbriate  edges  of  the  palea  are  not  con- 
spicuous on  the  face  of  the  spikelet,  the  connective  of  the  anthers  terminates  in 
a  blunt  glabrous  point,  and  the  lodicules  are  cuneate,  with  a  thick  base  and 
without  prominent  nerves.  .  Munro  states  that  it  is  a  much  smaller  plant,  with 
a  slender  and  nearly  solid  stem,  the  leaves  whiter  below,  and  few  fertile  spike- 
lets.  Nepal,  Sikkim  at  5000  to  7000  ft.  (vera.  Mahlo),  Assam  (Bulhuli  Bans, 
Mukial  Bam),  Easia,  Silhet,  and,  according  to  Dr  Stewart,  in  the  Siwalik  tract, 
probably  extending  west  to  the  Ganges. 

3.  B.  Balcooa,  Roxb.  FL  Ind.  ii.  196 ;  Munro  L  c.  100.— Vern.  Balhi 
Bans,  Beng. 

Stems  tall  unarmed,  stouter  and  often  taller  than  of  B.  Tulda.  Leaves 
oblong-lanceolate,  with  a  large  rounded  subcordate  base,  6-12  in.  long 
and  1-2  in.  broad,  glabrous,  green  on  both  sides,  edges  scabrous;  se- 
condary nerves  7-1 1  on  either  side  of  midrib,  not  very  prominent ;  trans- 
verse veins  distinct  but  distant ;  sheath  truncate  at  the  base  of  the  short 
petiole ;  ligula  membranous,  broadly  triangular.  Spikelets  J-J  in.  long, 
ovoid-lanceolate,  4-6-flowered,  conspicuous  by  the  fimbriate  keels  of  pale®, 
sessile,  in  compact  half-whorled  clusters  On  long  interrupted  spikes. 
Empty  glumes  2,  unequal.  Flowering  glumes  thin,  membranous,  with  a 
broad  concave  base,  and  a  wide  membranous  edge,  ciliate  near  the  top, 
with  prominent  longitudinal  nerves.  Rachis  not  distinctly  articulate, 
joints  short,  glabrous,  not  much  thickened  below  the  flowering  glume. 
Palea  as  long  as  flowering  glume,  fimbriate  at  keels  and  hairy  at  edges ; 
nerves  indistinct ;  lodicules  ovate  or  obovate,  with  longitudinal  branch- 
ing nerves,  each  branch  terminating  in  a  long  subulate  cilia  or  tooth. 
Anthers  glabrous,  connective  terminating  in  a  short  dark  point. 

Bengal,  Assam  (Bora  Baliika),  Cachar.  Beckoned  the  best  Bamboo  in  Ben- 
gal for  building,  scaffolding,  ana  other  works  requiring  both  sise  and  strength. 
Long  immersion  in  water  tends  to  make  it  firmer,  and  proof  against  the 
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attacks  of  Boetrichi  (Roxb.)  To  B.  Balcooa  I  am  inclined  to  refer  the  large 
Bamboo  which  is  cultivated  near  villages  in  the  outer  hills  below  Simla,  as  high 
as  Sairi  (5500  ft.),  but  not  higher.  Tne  stems  attain  40  ft.  they  are  branchless 
to  a  height  of  about  5  ft,  the  rings  at  the  nodes  are  nearly  horizontal,  the  joints 
12-18  in.  Ions  and  3  in.  diam. ;  the  sheaths  of  young  shoots  are  large,  densely 
covered  with  black  hairs,  their  breadth  at  base  about  naif  their  length,  narrowed 
into  a  triangular  apex,  longer  than  broad,  and  about  £-±  the  length  of  the  sheath* 
Leaves  large,  9-12  in.  long,  1-2  in.  broad,  very  scabrous  at  edges,  otherwise  gla- 
brous ;  secondary  nerves  7-11  on  either  side  of  midrib,  not  very  prominent, 
transverse  veins  distinct,  but  distant    I  have  never  found  it  in  flower. 

B.  Falconeriy  Munro  L  c  95,  is  a  remarkable  species,  described  from  flower- 
ing specimens  collected  by  the  late  Dr  Falconer  in  the  Dehra  Doon  in  Sept. 
1840.  Spikelets  lanceolate,  wholly  glabrous,  nearly  1  in.  long,  about  10-flowered, 
the  upper  4-6,  fl.  male  or  sterile,  with  short  effete  anthers.  Flowering  glumes 
mucronate,  with  numerous  broad  prominent  nerves  somewhat  resembling  those 
of  B.  Tulaa.  Palea  much  shorter  than  glume,  2-keeled,  keels  fimbriate  ;  7  dis- 
tinct nerves  between  keels,  and  2  lateral  nerves  on  either  side  of  keels.  An- 
thers pilose  at  the  top,  lodicules  3,  with  prominent  longitudinal  nerves  termin- 
ating m  subulate  teeth.  Leaves,  supposed  by  Munro  to  belong  to  the  same 
species,  collected  by  Falconer  in  the  previous  year  (Oct  1839),  and  by  Strachey 
and  Winterbottom  at  4000  ft  elev.  on  Okenath  in  Garhwal,  are  16  in.  long,  3 
in.  broad,  with  14  to  16  pair  of  prominent  secondary  nerves  and  distinct  trans- 
verse veins,  concolorous  and  glabrous,  but  scabrous  beneath,  they  resemble  the 
leaves  of  DmdrocaLamus  HamiltorUanus.  The  identification  of  the  large  Bam- 
boo of  the  Dehra  Doon  and  of  the  outer  ranges  between  Kalka  and  Sairi  remains 
for  farther  inquiry. 

4.  B.  vulgaris,  WendL ;  Munro  Lc  106 ;  Dahsell  Bombay  FL  299 ; 
Bedd.  Fl.  Sylv.  Manual,  p.  232.— Syn.  B.  Thouarsii,  Kunth;  B.  armdi- 
nacea,  Aiton.     Ktdluk,  bamboo,  Bombay ;  Una  gass,  Ceylon. 

Stems  tall  unarmed,  20-50  ft.  high,  green,  yellow,  or  with  green  and 
yellow  stripes,  joints  4  in.  diam.  and  more,  with  thin  walls.  Leaves  thin, 
linear-lanceolate,  6-10  in.  long,  f-l£  in.  broad,  very  scabrous  on  the  lon- 
gitudinal nerves  close  to  the  edge,  secondary  nerves  conspicuous,  6-8  on 
either  side  of  midrib,  transverse  veins  numerous.  Flowering  stems  often 
leaf-bearing.  Spikelets  sessile,  oblong-lanceolate,  laterally  compressed, 
£-1  in.  long,  glabrous,  4 -12 -flowered,  distichous,  so  that  the  flowers 
of  each  side  appear  distinct,  and  separated  by  a  furrow,  fasciculate,  or 
in  compact  half-whorls  on  long,  interrupted,  paniculate  spikes.  Empty 
glumes  2 ;  flowering  glumes  ovate-lanceolate,  narrowed  at  the  base,  longi- 
tudinal nerves  prominent  near  apex,  indistinct  below,  mucronate  and 
ciliate  at  the  apex,  fimbriate  keels  of  palea  conspicuous  near  the  top  of 
flowering  glume.  Lodicules  transparent,  thinly  membranous.  Anthers 
penicillate  at  the  apex,  with  short  hairs.  Style  slender,  filiform,  2-3-fid 
at  the  end. 

Cultivated  in  many  districts  of  India,  particularly  in  the  western  Dekkan, 
Kolapur,  Sattara,  Poona,  Silhet,  Cachar,  Chittagong.  In  the  eastern  Paniab, 
according'to  Stewart  Abundant  in  Ceylon,  up  to  2000  ft  (Thwaites  Enuin,  375). 
Indian  Archipelago,  tropical  America,  and  the  West  Indies.  Commonly  grown 
in  conservatories  in  Europe,  where  it  not  rarely  comes  into  flower. 
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4.  DBNDBOCAULMUS,  Nees. 

Characters  those  of  Bambusa,  several  species  (D.  strictus,  D.  Hookeri) 
are  known  to  flower  annually.  Scales  none.  Ovary  hirsute ;  style  long, 
filiform,  undivided,  or  2-3-fid  at  the  apex,  base  persistent  Caryopsis 
with  a  thick  pericarp,  narrowed  into  the  persistent  base  of  the  style ;  posi- 
tion of  the  embryo  generally  not  conspicuous  on  the  surface. 

Spikelets  linear-lanceolate,  gpinescent     .        .        .        1.2).  strictus. 
Spikelets  cuneate,  soft-membranous        •        .        .       2.  D.  HamiUonii, 

1.  D.  strictus,  Nees.— Tab.  LXX.— Munro  L  c.  147 ;  Bedd.  FL 
Sylv.  t  325.— Syn.  Bambusa  stricta,  Koxb.  FL  Ini  ii  193,  not  Cor.  PL 
t  80,  which  is  Oxytenardhera  Thwaitesii,  Munro,  a  Bamboo  of  Ceylon, 
the  Nilgiris,  and  Shevaroy  hills — Munro  L  c  129.  Male  Bamboo.  Vern. 
Bans,  North  India.     Myinwa,  Burma.    Baa,  Udha,  Bombay. 

A  middle-sized,  generally  deciduous  Bamboo,  stems  with  small  cavity, 
or  entirely  solid,  closely  packed  in  dense  clumps,  the  lower  part  of  stem 
often  variously  bent,  with  fasciculate,  stiff,  horizontal,  generally  leafless 
branches,  the  upper  part  spreading  out  in  ail  directions,  often  curved 
downwards,  or  nearly  horizontal,  with  fasciculate  slender  flexuose  solid 
branches,  the  leaves  on  fasciculate  branchlets  enclosed  in  coriaceous 
shining  persistent  sheaths ;  joints  12-18  in.  long,  1-3  in.  diam.  Sheaths 
of  young  shoots  shorter  than  joints,  glabrous,  shining  outside,  tapering 
into  a  triangular  apex.  Leaves  distichous,  hairy  beneath,  rough  and 
often  hairy  above,  exceedingly  variable  in  size,  generally  middle-sized, 
3-9  in.  long,  £-1  in.  broad,  with  6  pairs  of  secondary  nerves,  and  no 
transverse  veins.  Flowers  annually,  1  or  a  few  stems  of  each  clump 
only  producing  flowers,  often  mixed  with  leaf-bearing  branches.  Spike- 
lets  8pinescent,  hairy,  forming,  with  a  number  of  sterile  spikelets,  dense 
globose  spiny  heads  arranged  in  long  interrupted  spikes,  joints  between 
the  flower-heads  about  1  in.  long.  Empty  glumes  2-6,  flowering  glumes 
2-3,  generally  2,  spinescent,  hairy.  Palea  of  lower  flower  2-keeled,  keels 
pilose,  of  upper  flower  convex,  not  keeled,  8-nerved.  Ovary  stipitate, 
hairy,  style  long  filiform.  Caryopsis  brown,  shining,  ovoid,  \  in.  long, 
narrowed  into  the  persistent  hairy  style,  pericarp  (perigynium,  Munro) 
coriaceous,  separable  from  the  seed,  narrowed  into  the  hairy  persistent 
base  of  style. 

Widely  spread,  and  very  common  throughout  India  and  Burma,  up  to  the 
borders  of  the  arid  tract  On  the  Aravalli  hills,  where  I  found  it  wild  near  Tod- 
carh  in  Mairwara.  In  the  Panjab  only  in  the  sub-Himalayan  tract,  locally  in  a 
few  places,  and  on  the  east  side  of  the  Salt  range ;  not  in  Sindh.  Not  in  Ceylon, 
but  in  Java.  Ascends  to  3000  ft.  in  the  Peninsula,  and  to  3500  ft.  in  the  outer 
N.W.  Himalaya.  In  the  Panjab  it  is  common  near  the  Satlej,  forms  two  forests 
of  importance  on  the  left  bank  of  the  Bias,  several  small  tracts  on  the  Chenab, 
and  covers  a  considerable  area  west  of  the  Jhelam,  north  of  Rawalpindi  Gene- 
rally gregarious,  forming  extensive  forests  on  dry  hot  stony  hills.  The  young 
foliage,  which  appears  m  May,  is  bright  green,  the  old  leaves  get  yellow  and 
fall  during  winter,  except  on  moist  ground,  where  this  Bamboo  remains  green 
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throughout  the  year.  Fl.  between  Nov.  and  April,  the  seed  ripening  in  June. 
The  stems  that  nave  flowered  die  after  the  seed  ripens.  Attains  20-40  ft.  in  the 
Panjab,  in  South  India  it  grows  30-50  ft.  high ;  in  Burma,  on  dry  hills,  20-40,  and 
on  moist  ground  100  ft  The  stems  attain  their  full  height  in  a  few  weeks  at 
the  commencement  of  the  rains  ;  in  the  Panjab  they  do  not  harden  fully  during 
the  first  year.  The  stems  are  strong  and  elastic,  they  are  much  used  for  roofing, 
basket-  and  wattle-work,  and  they  make  excellent  spear-handles.  In  the  Bamboo 
forests  of  the  Panjab  and  the  North-West,  the  different  sizes  and  descriptions  of 
this  Bamboo,  as  they  are  brought  to  market,  are  classified  under  a  multitude  of 
names. 

2.  D.  Hamilton!!,  Nees  et  Arnott;  Munio  L  c.  151. — Vein.  Pao  of 
Lepchas,  Wuh  of  Mechis  in  Sikkim. 

Stems  tall,  40-60  ft  high,  joints  short,  4-7  in.  diam.,  with  thick  walls. 
Leaves  firm,  subcoriaceous,  6-15  in.  long,  2  in,  broad,  glabrous  above, 
rough,  often  hairy  and  generally  pale  beneath,  transverse  veins  and  12- 
15  pairs  of  secondary  nerves  prominent  on  the  under  side,  indistinct  on  the 
upper  side  of  leaf ;  sheath  of  leaf  projecting  considerably  on  both  sides 
beyond  the  short  petiole,  continued  into  an  obliquely  truncate  coriaceous 
ligula.  flowers  annually ;  spikelets  in  long  interrupted  panicled  spikes, 
common  peduncle  thick,  hollow,  with  numerous  elevated  longitudinal 
lines.  Spikelets  soft,  membranous,  glabrous,  not  spineecent,  cuneate,  in 
rounded  compact  lateral  heads,  each  head  supported  by  several  broad 
shining  bracts.  Empty  glumes  2,  subequal,  flowers  2-4,  one  only  fertile. 
Style  long,  filiform,  3-fid  at  the  apex. 

Sikkim  and  Bhutan  2000-5600  ft,,  Assam.  The  young  shoots  are  boiled  and 
eaten. 

D.  Parishii,  Munro  1.  c.  140,  is  described  from  flower-spikes  only,  believed 
to  have  been  collected  in  the  Panjab  Himalaya  by  Lt  Parish.  It  is  closely  allied 
to  D.  HamiUonii,  bat  differs  by  ovate-lanceolate  acute  spikelets.  If  the  speci- 
mens were  really  found  in  the  Panjab,  then  it  is  not  impossible  that  they  be- 
long to  the  large-leaved  Bamboo  of  the  Dehra  Doon,  or  to  the  one  of  the  outer 
hills  below  Simla,  which  has  been  doubtfully  referred  to  Bambusa  Balcooa,  lor 
the  leaves  of  both,  particularly  of  the  former,  resemble  those  of  D.  HamtftoniL 

Another  Himalayan  Bamboo  of  this  group  is  D.  ffooheri,  Munro  L  c.  151. 
Leaves  similar  to  D.  HamiUonii,  but  larger,  15  in.  long  and  3-4  in.  broad,  se- 
condary nerves  15  pairs,  with  transverse  veins  very  prominent  on  the  under  side, 
indistinct  on  the  upper  side  of  leaf.  Spikelets  ovate,  apex  tapering,  hairy. 
Assam,  Kasia  hills,  \em.,Auey.  Nearly  allied,  but  a  smaller-sized  Bamboo, 
90-30  ft.  high,  with  a  longer  8-flowered  spikelet,  is  D.  latiflvnis,  Munro  1.  c 
tab.  vi,  of  Hong  Kong  and  Formosa. 
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P.  3.  Sckizandragrana^flora,  H.  f.  and  Th. ;  FL  Ind.  L  44. — Syn.  Kadsura 
grandiflora,  Wall.  Tent,  it  Nep.  t  ]  4  (Magnoliaceae).  A  glabrous  climbing 
shrub,  without  stipules,  with  white,  fragrant,  drooping  axillary  flowers  ;  ovaries 
numerous,  imbricated  on  a  conical  receptacle,  which  lengthens  in  fruit  into  a 
cylindrical  fleshy  axis,  6-9  in.  long,  bearing  numerous  scarlet,  fleshy,  2-seeded 
carpels.  Himalaya,  Sutlej  to  Bhutan,  between  6000  and  10,000  ft.  FL  April, 
May ;  fr.  Oct.    The  fruit  is  eaten. 

P.  3,  line  17  from  below,  dele  "  gynophore  stalked." 

P.  3     „     4  „         read  "  carpels  in  a  loose  stalked  spike,"  instead  of  • 

"capsules  sessile  on  an  elongated  stalk.1' 

P.  5.  PolyaUhia  cerasoiaes,  Benth.  &  Hook.  Proine  district,  S.  Kurz. 
.  P.  8.  Stephania  rotunda,  Lour. ;  Hook.  Fl.  Ind.  i.  103. — Syn.  Gocculus 
Boxburghianu8,Wa]l.  Cissampelos  glabra,  Roxb.  FL  Ind.  iii  840.  Menisper- 
macece.  Vern.  Qajera,  garjial,  Kainaon.  A  large  glabrous  climber  with  a  sub- 
globose  tuberous  root  Leaves  peltate,  broad-ovate  or  suborbicular,  often  repand 
or  sinuate-lobed,  pale  beneath,  3-7  in.  diam.  Flowers  yellow,  in  axillary  cymose 
umbels.  Male  flowers :  sepals  6-10,  narrow-cuneate,  biseriate,  petals  3*5,  obo- 
vate,  anthers  6,  connate,  inserted  round  the  top  of  the  stamina!  column,  burst- 
ing transversely.  Female  flowers  :  sepals  3-6,  petals  of  the  male.  Drupe  glab- 
rous, endocarp  compressed,  horseshoe-shaped,  dorsally  tubercled,  sides  hollowed 
and  perforated.  Seed  almost 'annular.  N.W.  Himalaya,  ascending  to  7000  ft. 
Kasia  hills,  Burma.  Fl.  April-June.  For  the  structure  of  the  wood  see  Hooker 
&  Thomson,  Flora  Indica  (1865),  p.  195. 

P.  8.  Tinospora  cordifolia,  Miers. — Vern.  GUrcha,  Eamaon. 

P.  8.  Under  Anamirta  Cocculu*.  For  a  full  description  of  this  climber,  see 
Wallieh,  Descriptions  of  Indian  Plants  in  Asiat  Researches,  xiii.  403. 

P.  10.  Cissampelos  Pareira,  Linn. — Vern.  Pari,  Eamaon.  The  botanical 
origin  of  the  various  stems  and  roots  known  as  Pareira  Brava  and  Radix  Par- 
eirae  has  latelybeen  investigated  by  D.  Hanbury  fPharm.  Journ.  1873,  Aug. 
3d  and  9th).  The  result  is,  that  the  drug  is  not  yielded  by  this  plant.  One  of 
the  best  kinds  is  the  root  of  Ghondodendron  tomentosum,  Ruix  and  Pavon,  a 
large  climber  of  the  same  Family  in  Brazil,  with  bunches  of  large  oval  berries. 

P.  12.  Berberis  asiatica,  Roxb.— Vern.  Kilmora,  kingora,  Kamaon. 

P.  12.  B.  Lycium,  Royle. — Vern.  Kingora. 

P.  12.  B.  nepalensis,  Spreng. — Vern.  Pande  kilmora,  chotara,  chotra,  Ka- 
maon.    Hardy  against  walls  in  England. 

P.  13.  HoUtaUta  latxfolia,  WalL— Syn.  Siauntoma  lati/oUa  and  &  omgus- 
tifoUa,  Wall.    Vern.  Gophla,  Kamaon.    The  fruit  is  eaten. 

P.  14.  Capparis  aphylla,    A  common  and  characteristic  shrub  of  Soudan, 
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N.L.  16°-20°,  as  far  as  Timbuktu  on  the  Niger,  according  to  Barth. — (Qrisebach 
Veg.  d.  Erde,  ii.  123.) 

P.  15.  Capparis  horrida,  Linn.  fii. — Vern.  UUa  kanta,  bipua  kanta,  Kamaon. 
P.  20.  Other  species  of  Tamarix,  of  North- West  and  Central  India,  are  1.  71 
salina,  Dyer ;  Hook.  FL  Ind.  L  248,  a  glabrous,  glaucous  shrub,  with  cordiform, 
subamplexicaul,  strongly  impress-punctate  leaves ;  pentandrous  (like  T.  gal- 
lica,  dvoica,  and  articuiata).  Salt  range.  2.  T.  ericotdes,  Bottler.— -Syn.  Trich- 
aurusericcides,  W.&A.Prodr.  40;  Wight  111.  t.  24  B,  let.  22.  A  email  decan- 
drous shrub,  with  foliage  like  the  common  Tamarisk,  but  larger  flowers  ;  seeds 
rostrate,  beak  straight,  feathered  with  long  spreading  hairs.  Common  in  the 
rocky  river-beds  of  the  Dekkan,  often  associated  with  Rkabdia  and  Homonoya. 
3.  T.  stricter  Boiss. ;  Hook.  FL  Ind.  i  249,  decandrous,  hoary  with  impress-punc- 
tate glands.    Sindh.    Beluchistan. 

P.  28.  Thespesia  Lampas,  Dalzell ;  Bombay  FL  19.     T.  populnea,  Coma,  the 
Bendy  tree  of  Bombay,  Portia  tree  of  Madras. — Vern.  Poresh,  Beng.,  a  fast-grow- 
ing tree,  with  cordate,  long-acuminate  leaves,  and  close-grained  wood,  readily 
grown  from  cuttingB,  is  often  found  in  gardens  and  avenues  of  Central  India. 
P.  32,  L  20  from  above,  read  u  4"  instead  of11 5." 

P.  39.  In  Hooker's  FL  Ind.  i.  387,  the  name  ft  scabrophylla  is  substituted  for 
ft  scUrophylla.    The  latter,  however,  is  the  older  and  more  suitable  name. 

P.  40.  ft  vestita,  WalL,  should  be  called  ft  elastica,  Royle,  the  name  being 
supported  bv  figure  and  description. 
P.  44.  Hvptage  Madablota,  Gsertn. — Sans.  Pundraka, 
P.  45.  Hooker,  in  FL  Ind.  L  421,  calls  the  Garhwal  and  Kamaon  plant,  with 
.  subcordate  leaves  and  silky  white  tomentum,  Aspidopterye  VTallichn,  and  the 
eastern  plant,  Nepal  to  Burma,  leaves  not  cordate,  A.  nutans,  Hook.  f. 

P.  47.  Zanthoxylum  alatum  is  found  up  the  Sutlej  valley  as  far  as  Wangtu. 
P.  48,49.  Limoniaacidisrima,  Murray  a  Kcenip 
common  in  Burma,  S.  Kurz. 

P.  50.  Skimmia  Laureola.  FL  sweet-scented,  drupes  with  2-3, 1-seeded  car- 
tilaginous kernels.  Flowers  both  in  spring  and  autumn,  according  to  Madden, 
As.  Soc  Journ.  xviii.  L  606. 

P.  50,  line  16,  add  :  leaves  (of  Citrus)  more  or  less  dentate. 
P.  51     „    26   „      Risso  calls  the  five  species  accepted  bv  him :  I.  ft  Aurcm- 
Hum,  the  sweet ;  2.  ft  vulgaris,  the  bitter  orange  ;  3.  ft  Limetta  ;  4.  ft  medi- 
co, ;  5.  ft  limonum.    Risso  and  Poiteau  classify  what  they  call  types  or  races, 
with  regard  to  the  shape  of  the  oil-vesicles  in  the  rind,  as  follows :  C.  decumana, 
with  flat  or  convex  vesicles,  ft  Aurantium,  Lumxa,  limonum,  with  convex, 
Bigaradia,  Bergamia,  Limetta,  with  concave  vesicles  of  oil  in  the  rind. 
P.  53,  line  17,  read  «  2000  and  4000"  instead  of  "  4000  and  3000." 
P.  53     „    22,  add  the  following  remarks  concerningwhat  are  believed  to  be 
wild  oranges  on  the  Nilgiris.    1.  V.  vulgaris,  Risso  ;  Wight  Ic.  t  957.    On  the 
slopes  below  Kotagiri  and  Kunnur  (Nilgiris),  apparently  wild,  with  large  elliptic 
dentate  leaves,  petiole  more  or  less  winged,  flowers  large,  white ;  fruit  orange- 
coloured,  roundish  or  slightly  elongated  or  depressed  ;  pulp  acid  or  bitter.    8. 
ft  Limetta,  Risso  ;  Wight  Ic  t  958.    In  the  Orange  valley  near  Kotagiri,  flowers 
Aug. -Sept,  certainly  wild  ;  a  low,  very  ramous,  erect,  thorny  bush,  covered 
during  the  flowering  season  with  a  profusion  of  beautiful  white  fragrant  flowers  ; 
leaves  ovate,  dentate,  petiole  winged  or  margined ;  flowers  small  white,  fruit 
pale  yellow,  ovoid  or  roundish,  terminated  by  a  knob ;  pulp  watery,  acid  or 
sweetish,  occasionally  slightly  bitter. 
P.  56.  Feronia  Elephantunu    Wild  in  the  Prome  district,  Pegu,  S.  Kurt. 
P.  58.  AUantkus  tnalabarica.    Forests  of  the  Pegu  Yoma,  S.  Kurz. 
P.  60.  Ochna  pumila,  Ham. ;  Don  FL  Nep.  224,  add  Syn.  0.  nana,  Royle 
I1L  165. 
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P.  61.  Bursera  serrata,  in  Burma. — Vern.  ThadSben,  S.  Kurc. 

P.  61,  line  6  from  below,  read  "  BosweUia  serrata,  Roxburgh  in  Asiatic  Re- 
searches, ix.  379." 

The  correct  name  of  this  common  and  well-known  tree  has  not  yet  been  finally 
settled.  H.  T.  Colebrooke,  in  a  paper  on  Olibanum  or  Frankincense,  As.  Res. 
ix.  377  (London  edition  of  1809),  gives  Roxburgh's  figure  and  description  of  it 
under  the  name  of  B.  serrata.  Colebrooke  found  it  frequent  in  the  forest  between 
the  Sone  (Soane)  and  Nagpur  (Tern.  Soldi),  on  the  route  by  which  he  travelled 
to  Berar  in  1797,  and  came  to  the  conclusion  that  it  was  the  tree  yielding  the 
Olibanum  of  commerce.  In  a  note  at  the  end  of  his  paper  he  stated,  that  if 
the  genus  had  not  already  received  a  botanical  name,  it  might  have  been  suit- 
ably denominated  Libanus  thuri/era.  In  a  later  volume  of  the  Asiatic  Researches, 
xi.  152  (Calcutta  edition  of  1810),  Dr  John  Fleming  published  a  catalogue  of 
Indian  medicinal  plants,  the  names  and  characters  of  new  species  being,  as  he 
says,  transcribed  from  Roxburgh's  manuscript,  and  among  tnein  will  be  found, 
at  page  158,  BosweUia  ihurifera,  Roxb.  {Salai,  Hindi).  Fleming  refers  to  Cole- 
brooke's  paper  in  the  ninth  volume,  and  there  is  no  doubt  that  he  means  the 
same  tree.  It  is  evident,  therefore,  that  Roxburgh,  soon  after  the  publica- 
tion of  Colebrooke's  paper,  probably  oy  way  of  compliment  to  the  author's  sug- 
gestion, altered  the  name  from  serrata  into  thuri/era.  Since  that  time  both, 
names  have  been  employed  by  different  botanists. — Roxburgh  Catalogue,  p. 
32,  and  Flora  Indica,  li.  383,  Graham  (Cat  42),  and  Wight  &  Am.  (Prodr.  174) 
adopt  the  name  thuri/era,  while  De  Candolle  (Prodr.  ii.  76,  1825),  Colebrooke 
in  a  paper  on  BosweUia  (Trans.  Linn.  Soc  xv.  363,  1827X  and  Wallich 
(Cat  8486)  give  the  name  /?.  serrata  to  the  same  tree.  De  Candolle  quotes 
Stackhouse,  Extracts  from  Brace's  Travels  in  Abyssinia  respecting  the  Balsam 
and  Myrrh  Trees,  Bath,  1815,  as  authority  for  the  name,  but  Stackhouse, 
p.  19,  calls  it  B.  serrata,  Roxb.,  and  refers  to  Colebrooke's  paper  in  the 
Asiatic  Researches,  from  which  he  extracts  his  account  of  the  tree.  It  cannot 
be  said  that  either  of  the  names  has  been  more  generally  used  by  botanists,  and, 
under  these  circumstances,  the  older  name,  B.  serrata,  ought  to  take  precedence. 
There  is,  however,  this  against  it,  that  the  leaflets,  though  described  as  serrate, 
are  obtusely  dentate,  and  often  entire. 

B.  glabra,  Roxb.,  first  described  in  the  Coromandel  Plants,  iii  p.  4,  is,  as  ex- 
plained at  p.  62,  a  doubtful  species.  Graham  (Cat  42)  identifies  it  with  the 
Salad  of  the  bare  rocky  hills  of  the  Dekkan  and  the  Satpura  range. 

P.  67.  In  Burma,  I  have  seen  Melia  indica  and  M.  Azedarach  only  cultivated, 
but  S.  Kurz  informs  me  that  2f.  indica  is  wild  in  the  Toma  hills  of  the  Prome 
district,  and  I  find  a  note  in  my  herbarium  that  If.  indica  is  wild  beyond  the 
British  frontier.  This  is  a  subject  for  farther  inquiry.  According  to  Mason, 
the  Persian  Lilac  is  called  Kamakha,  and  the  irsem,  which  is  cultivated  by 
the  Burmans  on  account  of  its  medicinal  qualities,  Tktmbau  kamakha,  indicat- 
ing importation  by  ship  (thimbau)  from  beyond  the  seas,  as  in  the  case  of  Thim- 
bau th%  (Carica  Papaya)  and  other  foreign  trees  introduced  into  Burma. 

P.  68.  Royle,  I1L  141,  mentions  two  species  of  Melia  in  North  India  besides 
the  Neem,  one  the  Bak&in,  the  other  the  Dtk;  but  Madden,  in  As.  Soc  Journ. 
xviii.  i.  638,  points  out  that  there  is  no  difference  between  them. 

P.  69.  Jfecta  composita  has  the  inside  of  the  staminal  tube  covered  with 
white  hairs,  which  protrude  at  the  mouth. 

P.  69.  Amoora  Bohituka,  common  in  Burma. — Vera.  ThUni  (red  wood). 

P.  71.  Soymidafebrifuga,  Burma. 

P.  72.  The  characters  here  given  to  distinguish  (7.  serrata  from  Toona  demand 
farther  inquiry  on  the  spot  In  Kunawar,  C.  serrata  has  its  upper  limit  oppo- 
site Chergfion. 

P.  75.  Cansjera  KhcedU.    Common  in  Prome  district,  S.  Run. 
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P.  77.  Ilex  odorata,  Ham.— Syn.  /.  serrata,  Royle.  Vern.  Garskun,  Gar- 
kaula,  Kamaon. 

P.  84.  Several  climbing  shrubs  of  this  Order  are  found  in  Central  India  and 
the  sub-Himalayan  forests,  belonging  to  the  tribe  of  Gouanieae,  with  the  ovary 
adnate  to  the  calyx  :  1.  Gomnialeptostachya,  DC. ;  Wight  &  Am.  Prodr.  166. 
— Vern.  Kola  lag,  Kamaon.  Leaves  ovate-acuminate,  crenate,  with  6-6  main 
lateral  nerves,  arcuate.  Flowers  greenish  in  long  slender,  panicled  racemes, 
tendrils  simple,  generally  at  the  base  of  racemes.  Fruit  dry,  inferior,  with  3 
broad  wings,  \  in.  across,  separating  into  3  coriaceous,  1 -seeded,  indehiscent 
carpels.  Sub-Himalayan  tract  of  Kamaon.  Bengal.  2.  G.  microcarpa,  DC. ; 
Wight  &  Am.  Prodr.  167.  Similar,  but  racemes,  branchlets,  and  young  leaves 
rusty-tomentose  while  young ;  leaves  entire,  glabrous  and  subcoriaceous  when 
full-grown,  and  smaller  fruit.  South  andprobably  Central  India.  3.  Helinus 
lanceolatus. — Syn.  Gouania  laneeolata,  Wall.  A  slender  twining  shrub  with 
entire  lanceolate  leaves,  branchlets  ending  in  short  simple  tendrils,  flowers  um- 
bellate, fruit  obovoid,  not  winged,  coriaceous.  Plains  of  N.W.  India,  common 
in  the  sub-Himalayan  tract  of  the  Panjab  and  Kamaon,  ascending  to  4000  ft 
Fl.  in  May,  June. 

P.  86,  L  10  from  below,  read  "  Acajou  "  for  "  Acavou.*9 

P.  95.  The  shrub  mentioned  as  Palvwrus  aculeatus  in  the  Bussahir  Forest 
Report,  p.  63— Vern.  Thum,  upper  limit  in  Kunawar  at  Javi — is  Sageretta 
theesans,  Brongn.  PaUurus  is  a  shrub  similar  to  Ziayphus,  but  fruit  with  a 
broad  orbicular  membranous  wing  1  in.  diani.,  of  the  Mediterranean  region, 
common  in  Palestine,  found  east  as  far  as  Armenia,  Kurdistan,  and  North 
Persia. 

P.  96.  S.  Kurz  informs  me  that  the  common  Ventilago  of  Burma  is  F.  caly- 
culata. 

P.  99.  E.  Kegel,  in  a  late  paper  on  the  American,  Chinese,  and  Japanese 
species  of  Vitis,  unites  F.  parvifolia,  Roxb.,  with  F  vulpina,  Linn.,  and  V. 
lanata,  Roxb.,  with  F.  Labrusca,  Linn.  F.  vulpina  and  Labrusca  inhabit 
North  America  and  Japan.  In  the  same  paper  he  advances  the  opinion,  that 
F.  vinifera  is  no  original  species  at  all,  but  the  product  of  long-continued  cul- 
tivation of  the  two  last-named  species.  It  is  true  that  the  grape-vine  agrees 
with  them  as  well  as  with  F.  parvifolia  and  lanata,  in  pentamerous  flowers 
and  petals  cohering  at  the  apex ;  but  its  cultivation  commenced  in  Western 
Asia,  and  neither  V.  lanata  nor  parvifolia,  nor  any  of  the  forms  of  F.  Labrusca 
and  vulpina,  have,  as  far  as  I  am  aware,  been  found  in  Western  Asia. 

Pp.  99-101.  Vitis  latifolia,  lanata,  indica,  adnata,  lanceolaria,  are  common 
in  Burma,  S.  Kurz.     V.  himalayana  is  found  in  Kunawar  as  far  as  Urni 

P.  102.  Leea  tnacrophylla.    Common  in  Burma. 

P.  104.  At  high  elevations  the  Indian  Horse-Chestnut  is  bare  in  winter,  the 
young  leaves  appearing  some  time  before  the  flowers.  The  buds  are  small  and 
membranous,  tnose  of  A.  Hippocastanum  are  large  and  viscid.  Cultivated  in 
Kunawar,  upper  limit  in  the  valley,  Jangi  on  the  right  and  Purbani  on  the  left 
side. — Vern.  PtJ. 

P.  114.  Staphylea  Emodi.    Kunawar  as  far  up  as  Chergaon. 

P.  117.  Sabia  campanvlata  has  purple,  not  green  flowers ;  the  flowers  of  S. 
pamculata--Vern.  Bahal  pata — Kamaon,  are  yellow,  and  the  ripe  fruit  of  an 
ultramarine  blue  (Madden). 

P.  117.  Character  of  Anacardiacece,  add  :  ovary  free. 

P.  118.  In  Kunawar  upper  limit  of  Rhus  Cottnus  above  Wangtu,  and  of  & 
semialata,  Urni 

P.  122.  Pistacia  integerrima,  J.  L.  Stewart.  Upper  limit  in  Kunawar: 
Urni  on  the  right,  and  Kilba  on  the  left  bank. 

P.  152.  Dawergia  volubilis.    Common  in  Burma,  S.  Kurx. 
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P.  164.  Derris  robusta.  In  Burma,  vera.  Thitpapan—read  D.  Krotoee,  Roxb. 

P.  15a  Acrocarpus  fraxini/olvus.    Burma,  S.  Iiurz. 

P.  162.  JBauhima  Vahlii.    Burma,  S.  Kura. 

P.  167.  Line  6  from  below,  read  "Mimosa  scandens,  Linn." 

P.  174.  Piihecolobium  lobatum,  Benth.,  is  a  large  tree  in  the  moister  forests 
of  Burma,  with  large,  lobed  pods  and  seeds  similar  in  size  and  shape  to  those  of 
Entada  scandens  ;  eaten  as  a  condiment  in  Burma.  FL  Jan.,  Feb.  {Tanyin, 
Burm.)    Also  Indian  Archipelago. 

P.  175.  Albizzia  proeera.  Indian  Archipelago,  Philippine  Islands,  and  North 
Australia. 

P.  176.  Albizzia  Lebbek.    Burma,  S.  Kurz.  a 

P.  177.  Albizzia  Julibrissin.  In  the  Kunawar  valley  extends  as  far  as 
Wangtu. 

P.  179.  Albizzia  amara.    In  Eamaon,  Madden. 

P.  180.  Acacia  arabica. — Sans.  Khadira. 

P.  181.  Line  24  from  below,  dde  "uniformly  distributed." 

P.  183.  A.  eburnea  has  sometimes  5  or  6  pairs  of  pinnss.  The  twisted  and 
broad  pod  represented  in  1. 199  of  Roxb.  Cor.  PI.  does  not  belong  to  this  species ; 
it  may  possibly  belong  to  A.planifrons,  W.  &  A.  Prodr.  276,  a  small  thorny 
tree  of  South  India,  which  diners  from  A .  ebumea  bv  having  the  shorter  spines 
"  crooked,  not  straight  The  Acacia  from  Kamaon(2JA«s),  mentioned  at  p.  180 
under  A.  Latronum,  is  probably  a  villose  variety  of  A .  ebumea.  This  appears 
from  the  full  description  given  by  Madden  in  p.  631  of  his  second  paper  on  the 
Terai  and  outer  mountains  of  Kamaon  (As.  »bc  Journ.  xviii  i.  631).  Young 
branches,  petioles,  and  thorns  very  villous  with  rufous  down,  pinna?  3-5,  leaflets 
4-10 ;  flowers  white  ;  pods  in  umbels  of  3-7,  flat,  smooth,  linear,  nearly  straight, 
pendulous,  3-8-seedea,  3-5  in.  long,  less  than  a  quarter  of  an  inch  broad,  the 
border  with  a  long  shallow  sinus  between  each  seed.  All  this  agrees  well  with 
A.  ebumea,  except  the  colour  of  the  flower.  Common  in  Garhwal  up  to  the 
Ganges,  but  apparently  confined  to  the  banks  of  the  streams  and  rivers  where 
they  enter  the  plains  and  Doons. 

P.  184.  Mr  Bentham  informs  me  that  A.  rupestris  is  closely  allied  to,  and 
perhaps  not  specifically  distinct  from,  A.  Senegal,  Willd.,  which  is  synonymous 
with  A.  Verde,  Quill,  et  Perr.,  mentioned  at  p.  186. 

P.  191.  Prunus  persica,  cultivated  in*  Kunawar  as  far  as  Sungnam  on  the 
right,  and  Morung  on  the  left  bank. — Vera.  Ret. 

P.  194.  Line  6  from  above,  read  "  for  "  instead  of"  but." 

P.  195.  Prunus  Mahaleb.  Mountains  of  Greece -in  the  region  of  the  Silver 
Fir. 

P.  196.  Prinsepia  utttis.  Found  in  Kunawar  as  far  as  UrnL — Vera,  Bekting. 

P.  196.  Rubus  cordifolius,  Don — Vera.  Katrola,  katrota,  Almora,  is,  accord- 
ing to  Madden,  synonymous  with  R,  tiliaceus. 

P.  199.  Two  more  species  are  mentioned  by  Madden  in  As.  Soc  Journ.  xviii. 
i. :  Rubus  hyparwrus,  Edgew.,  with  red  flowers  and  yellow  woolly  fruit  Crest 
of  Chinar  near  Naini  Tal — p.  605.  R.  a  finis,  Madden,  near  R.  JUwus,  Ham., 
very  green  and  gjossv.    Gagar  Pass,  Bmsar,  to  7300  ft,  in  shade  only — p.  624. 

P.  202.  RosaWebbiana. — Vera.  Ring  vol.  Commences  at  Pangi  in  Kunawar. 

P.  204.  Pyrus  Pashia,  Hamilton  in  Don's  Fl.  Nep.  236,  is  the  older  name, 
and  should  take  precedence  of  P.  variolosa,  Wall.   In  Kunawar  as  far  upas  Urai. 

P.  208.  Photmia  Japonica — Syn.  Eriobotrya  Japonica,  Lindley ;  W.  &  A. 
Prodr.  302 ;  Wight  Ic.  t  226*;  Mespilvs  japonica,  Thunb.;  Roxb.  Fl.  Ind.  ii. 
510 ;  Bot  Reg.  t.  365  ;  the  Loquat — is  a  well-known  fruit-tree,  indigenous  in 
Japan  and  China,  and  now  cultivated  in  Bengal,  South  and  North- met  India. 
Leaves  large,  lanceolate  or  ovate-lanceolate,  tomentose  beneath,  with  prominent 
lateral  nerves,  flowers  white,,  fragrant,  in  terminal  tomentose  panicles. 
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P.  216.  Parrotia  Jacquemontiana.  In  Kunawar  near  Shoang  at  9000  ft — 
Vein.  Sha. 

P.  219.  line  12  from  below,  read  "  malabarica  n  and  "  parviflora." 

P.  221.  Combretum  decandrum,    Burma,  S.  Kun. 

P.  223.  S.  Enrz  makes  Pang&h.  Burni.,  a  distinct  and  new  species,  T.  tomen- 
teUa,  marked  by  a  glabrous  smooth  calyx-tube,  smaller  fruit,  and  more  copious 
cupreous  pubescence. 

P.  226.  For  an  account  of  the  Tusseh  silkworm  (Phahxna  Paphia),  which 
lives  on  the  leaves  of  Terminalia  tomentota  and  Zuyphus  Jvjuba  in  Behar, 
see  Roxb.  in  Trans.  Linn.  Soc  viL  33. 

P.  246.  According  to  another  account,  the  Prickly  Pear  was  destroyed  in 
1849-50  in  the  Jalandhar  district  The  insect  was  collected  largely  by  the 
cloth-dyers,  and  yielded  a  brilliant  colour. 

P.  255.  According  to  Dr  Stewart,  Lonicera  angxutifolxa  is  common  in  Zans- 
kar,  Ladak,  Nubra,  ascending  to  15,000  ft — Notes  of  a  Bot  Tour  in  Western 
Tibet,  Trans.  Bot  Soc  Edin.  1869,  p.  207.  Is  this  not  L.  spinoBO,  Jacquem.  f 
L.  glauca,  H.  t  &  Th.  Journ.  Linn.  Soc  ii.  166,  a  small  shrub,  with  linear- 
oblong  obtuse  leaves,  glaucous  beneath,  and  large  ovate-oblong  ciliate  bracts, 
common  in  Zanskar,  Piti,  Nubra,  Pangong  lake,  Tibet,  13,000-16,000  ft 

P.  25a  Madden  (As.  Soc  Journ.  xviii.  i.  609)  gives  the  following  additional 
vern.  names  for  some  of  the  Viburnums  of  the  N.  W.  Himalaya :  1.  V.  cotini- 
folium  (black  fruit),  Guya,  Kamaon.  2.  V.  M ullaha,  Hamilton  in  Don's  Prodr. 
FL  Nep.  141,  which  name,  being  older,  should  take  precedence  of  V.  steUvla- 
tum,  Walt,  with  abundant  red,  bitter  fruit  Eri,  Simla.  3.  V.fotten*,  De- 
caisne.    Gifya,  Kamaon ;  Thelain,  Bussahir. 

P.  260.  Sambucu*  adnata,  WalL  ;  H.  f.  &  TL  in  Journ.  Linn.  Soc  ii  180,  is 
an  undershrub  with  furrowed  branches  and  red  berries  of  Sikkim  (6000-1 1,000 
ft)    Nepal,  and,  according  to  Royle  HL  236,  on  the  mountains  of  Kashmir  (?) 

P.  269.  A  species,  nearly  allied  to  Wendlandia  tindoria,  is  W.pubervla,  DC. 
Prodr.  iv.  412.  Leaves  with  less  prominent  lateral  nerves,  and  long  hairs,  par- 
ticularly along  midrib  and  nerves.  Corolla-tube  funnel-shaped  (not  tubular,  as 
in  W.  tinctorta),  twice  or  barely  twice  the  length  of  segments.  Anthers  linear 
(not  elliptic,  as  in  W.  tinctorial  Common  in  Kamaon  and  Garhwal,  ascending 
to  4000  ft.    Nepal 

P.  282.  Shod.  AnthopogofU—Venu  TaUir,  Bussahir.  Sana,  TcUita  patra 
(Madden). 

P.  299.  Symplocon  ramotimma  (nervosa),  of  Madden  Journ.  As.  Soc  xviii  L 
625,  is  "  evergreen,  with  beautifully  glossy  leaves,  common  on  the  north  side 
of  the  Gagar  Pass,  and  in  similar  shady  places  on  Binsar,  Bura  Pinnath,  and 
Panjok  Khal  in  Garhwal,  from  6000-8000  ft" 

P.  303.  Fraxinu*  excelsior,  Linn.— Aih.  E$che,  German  ;  Fr&ne,  French. 
Weight  34-52  lb.,  according  to  Dr  Hurst's  edition  of  Tredgold,  454  (1871). 
Noralinger's  data  correspond  to  35-58  lb. 

P.  304.  In  Kunawar  F.  Moorcro/Uana  is  found  as  far  as  Spui  on  the  right, 
and  Namgia  on  the  left  bank. 

P.  305.  Schrebera  swietemoidet.'-Vem.  Ghant,  ghanta  (not  ghamt),  patati, 
ghanta  parali  (Bell  Bianonia),  Bandelkhand. 

P.  307.  The  name  Oleaferruainea,  Boyle,  ought  to  take  precedence  of  O.  cu$- 
pidata  of  Wallich's  Catalogue,  being  supported  by  description  and  figure. 

P.  310.  Ligustrum  eompactum,  common  by  brooks  in  the  warmer  valkyi  ol 
Eamaon  and  Kyuntal  near  Simla,  has  a  very  bitter  leal — Madden,  As.  See. 
Journ.  xviii.  L  633. 

P.  318.  Biuidlciapaniculata—'YenL  D&keria;  ascends  to  7500  ft  in  Kamaon 
(Madden). 

P.  334.  Pergularia  pallida,  Kosilla  at  4000  ft  (Madden). 
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P.  341.  Edge  worth,  CataL  of  pi.  found  in  the  Banda  district,  maintains  3 
species  of  Rhabdia  ;  1.  R.  viminea :  2.  K.  sericea,  Edgew.,  with  silky  pubescence, 
stems  procumbent,  as  thick  as  one  s  wrist,  and  5-6  ft.  long,  abounds  in  the  bed 
of  the  Sarju  river,  ascending  to  2500  ft ;  3.  R.ftuvialis,  Edgew.  (glabra  in  List), 
wholly  elabrous,  very  peculiar  in  habit,  growing  upon  granite  rocks  in  the 
bed  of  the  Ken  river,  Banda,  often  submerged  for  weeks,  its  long  branches  hang- 
ing down  into  the  water  when  the  rocks  are  left  exposed.  These  branches  are 
so  flexible  and  tough,  that  they  may  be  tied  in  a  knot  without  breaking. 

P.  361.  The  following  interesting  data  regarding  the  durability  of  Teak  timber 
in  Bengal  were  communicated  to  me  by  J.  C.  Marshman,  C.S.I. :  The  fort  of 
the  Dutch  settlement  of  Chinsurah  was  erected  about  the  year  1695,  and  the 
beams,  the  scantling  of  which  was,  if  I  remember  aright,  12  in.  by  15,  were 
brought  from  the  Teak  forests  in  Java.  The  settlement  was  transferred  to  the 
English  Government  about  the  year  1826, 'when  the  old  fort  was  pulled  down 
to  make  room  for  barracks,  and  the  beams  which  I  saw  were  all  as  sound  and 
perfect  as  when  they  were  put  in.  Moreover,  the  Shah-in-Shah,  a  vessel  built 
at  Cochin  of  Malabar  Teak,  which  sank  in  the  Sundarbans  some  thirty  or 
thirty-five  years  ago,  was  authentically  known  to  have  been  at  the  time  more 
than  a  hundred  years  old. 

P.  364.  Cleroaendron  Siphonanthus. — Sans.  Barbara,  brahmani. 

P.  369.   Vitex  Negundo. — Sans.  Sinduka. 

P.  379.  In  a  subsequent  paper  (Journ.  As.  Soc.  xviii.  i.  632)  Madden  calls 
Tetranthera  RoxburghU,  Garoijaur,  which  is  right. 

P.  386.  Daphne  papyracea,  Wall. — Vern.  Bhallu  soang,  bhalua,  Nepal,  de- 
scribed  and  figured  in  As.  Researches,  xiii.  385,  under  the  name  D.  cannabina, 
Loureiro.  There  are  2  varieties  in  Kamaon,  according  to  Madden,  As.  Soc.  Journ. 
xviii  i.  610;  one  with  white  flowers  and  yellow  fruit,  4000-8000  ft — the  other 
with  purple  flowers  and  fruit,  7000-8000  ft. 

P.  387.  Aauilaria  A g allodia. — Sans.  Aguru,  agaru. 

P.  418.  It  is  remarkable  that  the  Fig,  though  a  'soft-wooded  tree,  is  long-lived. 
Pliny  mentions  several  aged  wild  Fig-trees  in  Rome,  among  others,  one  in  the 
Forum  existing  in  his  time  f70  a.d.)  under  the  shade  of  which,  according  to 
tradition,  the  wolf  had  suckled  Romulus  and  Remus.  Whatever  the  truth  of 
this  and  similar  stories  may  be,  the  Fig-tree  in  Italy  attains  a  great  age. 

Dr  Cleghorn  believes  that  the  wild  Fig-tree  in  Kaghan  may  be  only  F.  virgata. 

Garden  Figs  (with  eatable  fruit)  have  repeatedly  been  raised  from  the  seeds 
of  the  wild  Vaprifig,  and  the  two  kinds  are  certainly  of  the  same  species. — 
(Targioni  Tozetti,  Historical  Notes  on  the  Introduction  of  Various  Plants  into 
Tuscany,  Journ.  Hort.  Soc.  1854,  168.) 

P.  424.  In  general  appearance  F.  tuberculata,  Wall,  agrees  with  the  speci- 
mens which  Wallich  distributed  under  F.  lanceolata,  Roxb.  (Cat  No.  4512), 
and  with  the  Burma  specimens  of  F.  pyprhocarpa,  Kurz.  Roxburgh's  descrip- 
tion, and  his  III  in  herb.  Eew,  No.  1736,  also  agree  as  far  as  they  go  ;  the 
question  is  whether  the  Burma  shrub  and  the  plant  cultivated  in  the  Calcutta 
Bot.  garden  show  the  same  structure  of  the  female  flower.  This  I  have  been 
unable  to  verify.  This  species,  whatever  it  may  be  called,  should  not  be  con- 
fused with  F.  piriformis,  Hook.  &  Am.  ;  Benth.  FL  Hongk.  328  ;  Miq.  Ann. 
iii.  294,  a  shrub  with  similar  leaves,  which  grows  in  similar  localities,  in  water- 
courses, and  between  rocks  in  torrents  in  East  Bengal,  Burma,  and  China,  but 
has  pedunculate  receptacles  in  the  axils  of  the  leaves,  and  does  not  belong  to 
the  section  Covdlia. 

P.  424.  F.  Ghincha,  Roxb.  iii.  534,  is  (doubtfully)  identified  by  Madden  (As. 
Soc.  Journ.  xviii.  i  6441  with  F.  squamosa,  Roxb.  531.  A  shrub ;  at  the  foot 
of  the  mountains  a  small  spreading  tree  (Madden).    Leaves  alternate,  rongh,  3- 

2  O 
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nerved,  with  distant  veins  running  into  each  other  along  the  margin  of  the  leaf; 
petioles  very  short,  hairy.  Fruit  axillary,  solitary,  sessile,  rough,  globular, 
about  the  size  of  a  small  gooseberry  (Hardwicke  in  As.  Soc.  Res.  vi.  379). 

P.  446.  BiscJwffiajavanica,  Blume;  Bedd.  Fl.  Sylv.  t  269. 

P.  480.  A.  De  Candolle  distinguishes  Q.  Baloot,  Griff.  (Afghanistan),  from  Q. 
Ilex,  Linn.,  mainly  by  the  pubescence  on  the  under  side  of  the  leaves,  "  Stellas 
planed,  parenchyma  sub  limbo  tegentes  iis  Q.  Mas  triplo  minores,  puncto  cen- 
trali  niagis  distincto,  radiis  graciuoribus  et  multo  brevioribus."  1  have  been 
unable  to  trace  any  essential  difference  in  the  pubescence  between  the  Afghanis- 
tan and  Kunawar  specimens  on  the  one  hand,  and  those  of  Spain,  France,  and 
Greece  on  the  other.  As  regards  shape  and  spinescence  of  the  leaves,  the 
Afghanistan  and  Indian  specimens  show  the  same  variations  as  those  from  the 
Mediterranean  ;  there  is  no  difference  in  cup  and  gland,  and  the  only  point 
apparently  of  any  importance  is,  that  the  anthers  are  hairy  in  all  Eastern  speci- 
mens, while  the  Mediterranean  tree  has  sometimes  glabrous,  sometimes  hairy 
anthers. 

P.  553.  The  branching  Date-Palm  at  Indore  is  figured  in  Jour.  Ag.  Hort. 
Soc.  Ind.  iv.  N.S.,  1873. 

The  following  names  of  species  should  be  written  with  small  initials  : 
Berberis  kunawarefisis,  p.  12  ;  Salnialta  malabarioa,  p.  31 ;  Balsamodendron 
gileadeiise,  p.  65  ;  Zizyphus,  var.  hysudrica,  p.  87  ;  Piptadenia  oudftensis, 
p.  168 ;  Prunus  avium,  p.  193 ;  Pyrus  kumaonensis,  p.  206 ;  Aralia  casJie- 
mirica,  p.  248  ;  Willughbeia  martabanica,  p.  320.  The  following  should  have 
large  initials  :   Sioietenia  Cklororylon,  p.  74  ;  Rhus  Kakrasingee,  p.  122. 

The  spelling  of  the  following  Sanskrit  and  Arabic  names  should  oe  corrected : 
Swadu,  p.  18 ;  Salmaii,  p.  31 ;  Ndgaranga,  Ndranj,  p.  66 ;  Mdlura,  p.  57  ; 
KaMta,  p.  72  ;  Inab,  p.  98  ;  flUl,  p.  136  ;  Jayd,  jayanti,  p.  137  ;  Sinsapa,  p. 
149  ;  Klharavallikd,  p.  160  ;  Chukrd,  chinchdy'p.  163  ;  Padmaksha  (doubtful), 
p.  194 ;  Bahedtika,  p.  222 ;  Haritaki,  p.  223 ;  Dhdtri  pushpitd,  p.  238  ; 
DcUinw,  rumman,  p.  24) ;  Mallikd,  asphotd,  saptald  (Ydsmin,  Persian),  p.  311 ; 
Ayugvw,  clihada,  p.  326  ;  Karavlra,  p.  328 ;  Syonaka,  p.  347  ;  Tula,  p.  408  ; 
K&kadumbara,  p.  423 ;  Putranjiva,  p.  451  ;  Dnatri,  p.  454  ;  Bhurja,  p.  468. 
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Crown. 


1.  Pinna  longi-BSOTStor- 
falia»Rox.  Ma,  Don. 

Young,  ovate;  older^cal,   like 
long  ovate,  with*  cypres* 
tooadish  top. 


Branches  Begin  high,  droopJowiflh,  of 
of  a  tree  in  somewhat,  then^oriiontftl, 
the  open,   i     upourved.  aiming;  of 

Drizontal, 
drooping, 
•idedtips. 

Young,  light;  old;^gre«»; 

dark  green.         *$»,  like 

browner 


Colour  of 
the  foli- 
age. 


Bark. 


Leaves. 


Duration 
of  learee . 

Cone.     ... 


Sealee. 


Eipe. 


Rough,  grey  plates  jpiooth,  sul 
and  deep  {n^ftrousjpeel 

lar  furrows.         P.m  long 
i  often  sub 

a. 


i 


6-18' 


quadri 


long,  in   8sjf»    .     . 
stiff,  erect,  in  perWdoseim- 
sistent  sheath,  6"£* 
1"  long. 


2— 8  years. 


Pendulous  sub-glo 
bular    or  ova 
young:  old,  ooni? 
csJ,  S-V  long,  lSWwescent. 
girth  at   baeej 
brown. 


With  very  thick 
knobby  points 
persistent. 


(Oet)Apr.  May. 


I 

Se  with  4 


Nov. 


8.  Juniperufl  ex- 
celia,  Bieb. 

Like  7,  diffuse,  irre- 
gular. 


Begin  low,  large,  nu 
merous,  spread- 
ing,  diffuse,  an 
exaggeration  of  9. 


Grey,   green ;    not 
unlike  8. 


Rather  like  7,  but 
smoother,  and 
more  flaky. 


As  of  7  nearly. 


Galbulus5'6''diani.; 
young,  yellowish 
green,  ripe  dark 
purple  or  olack.         nucule 
olive. 


9.  Talus  bac- 
cate, L. 

Broad  oval,  irregu- 
lar. 


Trunk  short  or  none, 
branches  lax,  irre- 
gular. 


Darkish  green. 


Young,  silvery,  old, 
smooth,  brown, 
fibrous,  compact, 
not  suloate,  peel- 
ing off  in  layers. 


Flat,  falcate,  en- 
tire, sharp  muc- 
ronate,  alternate 
distichous. 


Sub -drupe,  4-5A" 
long,lMl"girtfi, 
cup   red,   fleshy, 


greenish 


September  onward. 


September  to  Jan. 
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Achyuta,    277 ;    agara,   677 ;    agnivala, 
238  ;  aguru,  577  ;  ainab,  98  ;  akhota, 
497  ;  akshota,  497  ;  alte,  502 ;  fimala- 
ka,  454 ;  amra,  125  ;  amrataka,   128 
auar,  241  ;   augur,   98  ;   ankola,  250 
ar&k,    315;    aralu,    58;   arishta,  106 
arjuna,  224 ;  arka,  331 ;  arushkara,  124 
asana,  225  ;  asoka,  166  ;  asphota,  811 
asvakarna,  26  ;  avigna,  320 ;  ayugma 
ehhada,  325  ;  ayuk  ehhada,  325  ;  az&d- 
dirakht,  67. 

Badara,  86  ;  baheduka,  222,  578  ;  band- 
huka,  275 ;  barbara,  577  ;  bed,  463  ; 
bhallataka,  124;  bhurja,  458;  bilva, 
57 ;  brahmani,  577. 

Champaka,  3 ;  chandana,  898 ;  chara, 
127  ;  chfirmaghz,  497 ;  chinar,  484  ; 
chincha,  163 ;  clmkitt,  163. 

Dfilima,  241  ;  devadaru,  516  ;  dbatri,  454 ; 
dhfttii  pushpita,  238,  578  ;  draksha,  98. 

Erauda,  445. 

Guuja,  139  ;  guvaka,  551. 

Harltaki,  223. 

Inab,  578  ;  irak,  315  ;  irak-hindi,  316. 

Jambira,  52 ;  jarabu,  233  ;  jambiila,  233 
jaya,  137  ;  jayanti,  137  ;  jenibat,  171 
jbavuka,  20. 

Kabbar,  14;  kachha  or  kachchha,  72 
kadamba,  261  ;  kakodumbara,  428 
kakubha,  224 ;  kanchanara,  160  ;  kan 
chi,  139  ;  kapitana,  128  ;  kapittha,  56 
karamarda,  320 ;  karanjaka,  153 ;  kara 
vira,  328 ;  karkandhu,  86 ;  karmara,  45 
karma-ranga,  45  ;  karnikara,  35  ;  kata 
ka,  317;  kendu,  294;  kcsara,  293: 
ke.sara,  444  ;  khadira,  575  ;  kharjum, 
554 ;    kban^allika,    160 ;     kharzahin, 


328  ;  koli,  86  ;  kovidara,  160 ;  kshira, 

507  ;  kuberaka,  72  ;  kuchandana,  168  ; 

kunda,  312. 
Lakucha,    426 ;    langalin,   557 ;   lodhra, 

300. 
Madhuka,  289  ;  mallika,   311  ;  malura, 

57  ;  mandara,  139  ;  mendhi,  238. 
Nagaranga,  53;  naranj,  53,  56;  narikela, 

557  ;  narikera,  557  ;  nikochaka,  250 ; 

nili,  135 ;  nimba,  67  ;  nlpa,  261. 
Otroj,  52. 
Padmaksha,   194;   palasa,   142;   pauasa, 

425 ;  parna,  347  ;  patali,  351  ;  pichu- 

la,   21 ;    pippala,   415 ;    piyala,   127  ; 

plaksha,  414 ;    pundraka,    572  ;   pun- 

uaga,  444  ;  putranjiva,  451. 
Baktaka,  275  ;  l-ohitako,  69 ;  radr&ksha, 

43  ;  rumiuan,  241. 
Saffedar,  472 ;  saj,  354 ;  saka,  354 ;  sal,  354 ; 

aala,  26  ;  sfilmali,  31  ;  sana,  144  ;  sap- 

tala,  311  ;  Barala,  506  ;  eavara  lodhra, 

300;   selu,  336;    sephali,   314;  setu, 

16;  8induka,  577;   sinsapa,  149;  air- 

Isha,  176 ;  sobhanjana,  129 ;  sodada,  14 ; 

surah va,    538  ;  suvania,    164  ;   swadu 

kantaka,  18  ;  syonaka,  347. 
Tali,  549  ;  talisapatra,  576  ;  tinduka,  294  ; 

tinisa,  146 ;  trinaraja,  544  ;  tula,  408  ; 

tunna,  72 ;  tusha,  222. 
Udumbara,  422  ;  utrej,  52. 
Vaka,  137;  vakula,  293;  vanjula,  166 

vausa,  564  ;  varana,  16  ;  varuna,  16 

vata,  413  ;   vetasa,  559 ;   vetra,    559 

vyapQra,  52. 
Yasmin,  578. 
Zambac,  311  ;  zin  zeid,  389. 
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Abntts,  294 ;  ach,  277 ;  acba,  162 ;  acbar,  ' 

127  ;  ack,  277  ;  adei,  255,  257  ;  agaui, 
587 ;  agati,  137 ;  aggai,  2 ;  agla,  156, 
172,  189  ;  aglaia,  95  ;  agniQn,  78 ; 
agniun,  866  ;  agnu,  78  ;  abalu,  392 ; 
ahuber,  539;  alia,  156;  ailab,  188; 
ain,  225 ;  ainshi,  277  ;  ainta,  456 ; 
aira,  156 ;  aita  lagQla,  44 ;  ajanta,  838 ; 
ak,  831 ;  ak,  331 ;  akata,  429 ;  akaul, 
250 ;  akhe,  198 ;  akhi,  197 ;  akhiari,  208 ; 
akhor,  497  ;  akhSra,  250 ;  akbota,  497  ; 
akhreri,  198 ;  akhrot,  497  ;  akol,  250 ; 
akola,  250;  akoria,  120;  al,  277; 
alacb,  197;  alangi,  250;  ali,  164; 
alish,  197  ;  alia,  404  ;  alladi,  277 ; 
alleri,  277;  allian,  252;  aloal,  243; 
alucba,  192  ;  am,  125  ;  amalgQch,  194  ; 
amaltas,  164;  amftra,  128;  amb,  388; 
ambal,    454 ;   ambali,    454 ;    ambftrft, 

128  ;  ambat,  284  ;  ambodha,  128  ; 
ambi,  125 ;  ambia,  296 ;  ambli,  163 ; 
amblu,  452 ;  ambre,  259  ;  ami,  118  ; 
amila,  101  ;  ftmla,  454  ;  amlfti,  85  ; 
amlanch,  213  ;  amli,  159,  163,  447  ; 
amlificha,  258  ;  amlika,  454  ;  amlok, 
297  ;  amlOaa,  159 ;  amluk,  297 ;  anuria, 
85  ;  amra,  128 ;  amrfti,  482  ;  amrer, 
405 ;  ftmri,  125 ;  amritphal,  52 ;  amrola, 
259 ;  omrQd,  232 ;  amrut,  232  ;  amti, 
284  ;  amudanda,  12  ;  am  Or,  128 ;  amflt, 
897  ;  an,  404  ;  an,  409  ;  anftr,  241  ; 
anohn,  196  ;  anern,  445 ;  angan,  302  ; 
angiar,  280  ;  angnSra,  449  ;  angoo, 
802 ;  angur,  98 ;  angQti,  453  ;  anjan, 
162  ;  aniani,  224 ;  anjir,  280,  418, 
419  ;  anjlri,  420 ;  anjan,  224 ;  ankol, 
95 ;  ankri,  197 ;  ftnkri,  197 ;  ankria, 
326  ;  antSri,  34 ;  anvalla,  46  ;  aola, 
454;  aOr,  191 ;  aor,  192;  apure,  538  ; 
arand,  445  ;  arara.  278 ;  arbambal, 
248 ;  ardawal,  281  ;  areinj,  184 ;  arg- 
hawin,  132  ;  ftri,  259  ;  arinj,  184 ;  ar-; 
jan,  224  ;  arjan,  431  ;  arjun,  224,  339  ; 
arjana,  224 ;  arjuna  aadra,  224  ;  ar- 
junna,  440  ;  arkaula,  489 ;  arkhar,  60  ; 


arkhar,  119,  120,  121 ;  arkol,  119,  120, 
121 ;  aria,  156,  347  ;  ami,  868  ;  arsain, 
225 ;  aru,  191  ;  firu,  281  ;  arua,  58  ; 
aror,  280 ;  aaftn,  475  :  aaana,  449 ;  as- 
auna,  449  ;  ashta,  159 ;    ashto,  159  ; 
aahdk,  387  ;  ftsid,  289  ;  askata,  214  ; 
aakutar,    214  ;   asmania,  501  ;    asna, 
225  ;  asoja  paharphuta,  99 ;    aaok,  5, 
166 ;  aaoka,  166 ;  asokan,  5 ;  asrelei, 
22  ;  asaain,  225  ;  asaaina,  225  ;  assan, 
225  ;  aasar  sauna,  847  ;  aasey,   570  ; 
ata,  6  ;  atki,  283  ;  atalg&n,  286  ;  aaga, 
804  ;  aama,  454 ;  aura,  454  ;  awa,  404 ; 
awal,  165,   189;   ayftr,   280;    ayatta, 
280  ;  ayin,  225 ;  az&d-dirakbt,  67. 
Babarung,    284;  babbar,   180;    babbil, 
188 ;  babool,  178 ;  babul,  183  ;  babul, 
180 ;  babur,  180 ;  bacha,  468  ;  bada, 
468,  465;   badam,  190,    494;   bodar, 
528,  589  ;  badha,  468  ;  badlo,  80  ;  bad- 
ror,  877,  878 ;  badu  manu,  480 ;  baif- 
no,  475 ;  bfigriwftla  dOrim,  80 ;  bahamb, 
128  ;  bahan,  474  ;  babera,  222 ;  bahn, 
474  ;  babul,  37 ;  bai,  65  ;  baikal,  81 
bains,  468 ;  bairala,  386 ;  bairi,  243 
bairaingi,    349 ;    baiabi,    463 ;   bajOr, 
525,  549  ;  bakain,  68  ;  bakalpata,  574  : 
bakalwa,   452;    bakam,   156;    bakar, 
866  ;  bakar,  258  ;  bakarcba,  866,  455 
bakardharra,  399;  bakarja,  399;  bakbru, 
255;    bakkiaraela,   119;    bakli,   227 
bakra,  82 ;  bakshel,  463  ;  balanja,  372 
balda,  222 ;    balkubans,   567  ;    balra, 
222  ;  balut,  480;  bamaur,  258  ;  bambal, 
892 ;  bamboo,  568  ;  bamora,  253,  285 
bamtsant,  205  ;  bamal,  183  ;  ban,  85, 
892,  482 ;  bana,  369 ;  banariah,   302 
ban-bakhru,  114;  ban  bakburu,  257 
ban  bakur,  253 ;  bancbar,  482 ;   ban 
cbir,  806 ;  bancblr,  78 ;  banebor,  78 
banda,  248 ;  banda,  392,  394,  396,897 
l>an  dakbar,  306 ;  bandara,  240  ;  ban 
daru,  286  ;  banderu,  118  ;  bandir,  151 
bandurgi,  113  ;  banga,  481 ;  bang  re, 
525  ;  ban-golab,  203  ;  banbarria,  480 


Digitized  by  LjOOQIC 


VERNACULAR  NAMES. 


583 


b&oj,  482 ;  banji,  482 ;  ban  kalla,  85 ; 
ban  keint,  204 ;  bankhar,  866 ;  ban- 
kharra,  152 ;  ban-khor,  108 ;  bankOnch, 
258  ;  ban  ladar,  525 ;  ban  mehal,  205 ; 
ban-mendu,  118  ;  banmewa,  391 ;  ban 
mOssureya,  447 ;  banna,  869 ;  banni, 
482,  487;  ban-nimbu,  49;  ban  pala, 
206;  banpalti,  206;  banpatftra,  310; 
ban  phrastu,  475 ;  ban  phunt,  806 ; 
ban  pindfilu,  271 ;  ban-ritha,  188 ; 
bans,  564,  569;  ban-sanjli,  207;  bSn- 
shfigali,  114;  bansu,  813  ;  bantamman, 
480;  banthra,  118;  bttntphunt,  388; 
bft-pattra,  868;  bar,  413  ;  bare  baluka, 
567 ;  bara  chakma,  489 ;  bara  chali, 
5 ;  barachar,  482 ;  bara  gach,  440 ; 
bara  gairi,  272;  bar&in,  482;  bara 
karanj,  154 ;  bara  manda,  397 ;  barangi, 
864 ;  bare  nimbu,  52 ;  barari,  14 ; 
barau,  177 ;  baraulia,  177 ;  barbat, 
151 ;  bfirbatti,  284  ;  barchar,  479  ;  bar- 
gat,  413 ;  bargfind,  836 ;  bariftl,  160 ; 
ban  kftri,  6  ;  barinika,  410  ;  barj,  85  ; 
banna,  539  ;  barmi,  539  ;  barna,  124  ; 
baro,  175  ;  baror,  205  ;  barotri,  456  ; 
barranga,  29  ;  barranki,  410 ;  barrarra, 
330;  barre,  330;  barru,  50; barsanga,  48  ; 
barsoli,  298  ;  bart,  194  ;  barthoa,  267  ; 
bartn,  267  ;  barn,  422 ;  bfis,  175,  569  ; 
bashal,  466,  469  ;  baana,  187  ;  basota, 
866  ;  basaar,  14 ;  bfiasein,  175  ;  bftta, 
330,  456  ;  batang,  203  ;  batangi,  204  ; 
batank,  203  ;  batavi  -  nebu,  55  ;  batbar, 
414  ;  bather,  43  ;  bathor,  258  ;  batindu, 
8  ;  batkar,  428,  429  ;  batrin,  123  ;  bat 
slnjal,  92 ;  battali,  78 ;  bat  taman, 
429  ;  batu,  430  ;  bftunra,  24  ;  baunu, 
368;  baurala,  386;  bauri,  14;  bayi, 
65;  bebrang,  284,  286;  bed  muahk, 
467 ;  bed,  463,  465,  466,  469 ;  bedu, 
420  ;  begpura,  52  ;  behari-nimba,  52  ; 
behedo,  222 ;  behli,  6 ;  beimn,  191 ; 
beinni,  191 ;  beia,  468,  466 ;  bejaura, 
52  ;  bekala,  196  ;  bekkar,  196  ;  bek- 
kli,  196  ;  bekkra,  196 ;  bekling,  575  ; 
bel,  57 ;  belambu,  46 ;  beli,  47,  466, 
469 ;  belpatta,  550 ;  bemal,  37  ;  bend- 
hftra,  537;  benkar,  44;  bent,  463; 
bentha,  585  ;  ber,  14,  85,  88  ;  bCr,  86  ; 
bera,  413;  tore,  86;  berain,  99; 
beresi,  285  ;  berfa,  476  ;  beri,  85  ;  ben, 
90 ;  berja,  507  ;  berra,  88 ;  beraa,  175  ; 
bersn,  456  ;  bera,  420  ;  berwaja,  872 ; 
bet,  468,  559 ;  betain,  67,  68 ;  betar, 
585 ;  bet  kukri,  255  ;  betsu,  469  ; 
bettar,  586  ;  bettir,  537 ;  bewal,  37 ; 
bh&bar,  404 ;  bh&ikoi,  84 ;  bh&ins,  468  ; 
bhainah,  463  ;  bhaira,  222 ;  bhftla,  125 ; 
bhalaio,  120;  bhalena,  267;  bhalian, 
124;    bhaliun,    120;    bballia,    125; 


bhamlna,  267  ;  bhamman,  87  ;  bhamni, 
433;  bhftn,  118,  474;  bhanber,  18; 
bhand&ra,  271 ;  bhandlr,  175 ;  bhangli, 
468 ;  bhangra,  392;  bhftnt,  868 ;  bharda, 
528;  bhat,363:  bhata,  144;  bhati,  818  ; 
bhftthi,456;  bhatta,  152;  bhat  kukra, 
255  ;  bhat  niggi,  886  ;  bhaulan.  267 ; 
bhedara,  537;  bhekal,  196;  bhendn, 
34 ;  bhengttl,  87  ;  bhigal,  196  ;  bhilfiwa, 
124;  bhillaur,  443;  bhillaura,  443; 
bhlmal,  87 ;  bhimtll,  42 ;  bhirra,  74 ; 
bhohar,  267 ;  bhokar,  336 ;  bhokra,  177 ; 
bhoma,  458  ;  bhora,  217 ;  bhorftna,  281 ; 
bhor-salai,  61 ;  bhoti,  29  ;  bhotia,  494  ; 
bhotiya  badam,  193  ;  bhuj,  458  ;  bhuj- 
pattra,  458  ;  bhurkur,  267  ;  bia,  152 ; 
biftr,  510 ;  bibla,  152 ;  bichna,  404 ;  bida, 
466 ;  bidfti,  469 ;  bidelgunj,  537 ;  bidhflli 
bane,  567 ;  bidn,  463  ;  bidnnguln,  565  ; 
bigni,  428  ;  bihi,  205  ;  bihra,  74  ;  bya, 
152  ;  bijaaftl,  152 ;  bljasftr,  152 ;  bnaura, 
52  ;  bijgai,  255  ;  bijhua,  152  ;  bijoori, 
52  ;  blnsin,  286  ;  bil,  57,  537  ;  bila,  16, 
57 ;  bilai  kand,  141 ;  bilangra,  18 ; 
bilfisi,  16  ;  bilftti,  18  ;  bili,  57  ;  bili&na, 
16;  bilimbi,  46  ;  bilin,  56  ;  bUla,  441 ; 
bUlar,  9  ;  billi,  141 ;  billn,  74  ;  bilodar, 
442  ;  biloja,  442  ;  bilphari,  377  ;  bilsa, 
463  ;  bilai,  285  ;  bin,  463  ;  bipnakanta, 
572 ;  birali,  141 ;  birftr,  88  ;  birari,  85  ; 
birmi,  539 ;  biroja,  507  ;  biroza,  507 ; 
birsah,  269;  bis,  23,  463;  bisa,  465; 
biah,  463  ;  bislr,  205  ;  biskoprah,  155  ; 
biatSnd,  296  ;  bisn,  463  ;  bithua,  151  ; 
bitsa,   463;  bltsu,    466,    470;  biugli, 

428  ;  biul,  37  ;  binna,  369  ;  blung,  37  ; 
biuna,  472  ;  blinibn,  46  ;  bodnla,  84  ; 
borla,  336 ;  bodal  mowa,  499 ;  boin, 
484;  bor,  413;  boshi  swa,  460; 
bowSla,  48  ;  brfta,  186  ;  brahmftni,  78  ; 
brahmi,  433  ;  braksh,  30 ;  bramji,  428  ; 
bran,  482,  438,  487 ;  branchu,  286  ; 
brftnkul,  482 ;  brarna,  16 ;  bras,  281 ; 
bratta,  502  ;  brazen,  202  ;  bre,  480  ; 
brekche,  480 ;  bren,  482,  487 ;  brera, 
432 ;  brimlu,  428  ;  brind,  177  ;  brinkol, 
95 ;  broa,   281 ;  brori,   482 ;  bniraaj, 

429  ;  brumbrum,  248  ;  brundn,  429  ; 
budbal,  251 ;  budjari-dhamin,  36 ; 
budahur,  501  ;  budu,  394 ;  bui,  144 ; 
buin,  434 ;  bnka,  137  ;  bukain,  68 ; 
bnkal,  293 ;  buldn,  528 ;  bumsntn, 
205  ;  bun,  276  ;  buna,  177,  434 ;  bun- 
arala,  194 ;  biirans,  281 ;  burj,  458 ; 
burkundu,  183 ;  Mrra,  528 ;  burul, 
528 ;  burunah,  281 ;  burzal>  458 ; 
buahan,  469  ;  buta,  144  ;  butrn,  304  ; 
butahur,  501 ;  buzimpala,  110 ;  bwir, 
468  ;  byana,  510 :  bvebering,  284. 

Chaftp,  460;  chabuk  churi,  44;  chachri, 
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286  ;    chadua,    92  ;    chainchar,    405  ; 
chainjli,  405  ;  chaiuro,  290 ;  chakotra, 
55  ;  chal,    201  ;   chalai,   538 ;   chalei, 
538 ;    chalhatti,   508 ;    cballa  maiita, 
456  ;   chalta,   1  ;   charaaggai,   2 ;   cha- 
nulr  kas,  452;  chamb,  460;  chamba, 
3 ;  chamba,  311,  313 ;  chambal,  340 
chambar  maya,  432;   chambar  maya, 
458;   chambel,    813;   chanibeli,  3i3 ; 
chami&ri,  194 ;  chamkat,  145 ;  chamkha 
rak,  492  ;  chamhQn,  94 ;  chamkul,  145 
chamma,  469 ;  chamlia,  386  ;  champa, 
3 ;     chain  ra,    145  ;    chamraud,    340 
chamror,  340 ;  chamrur,  340 ;  chamySr, 
145  ;  cban,  377 ;   chanch,  198 ;  chan 
dal,  398;  chandan,  146;  chandan,  398, 
538 ;  chandi,  241  ;  chandra,  377,  379 
chandui,  822 ;  changathasi  dhQp,  527 
changraa,  469,  470,  476 ;  chaniat,  118 
chanan,    473,   475 ;   chanshing,    512 
chapkia,  335 ;  chappal  sSnd,  245 ;  chap' 
pertain,  101;  chappertang,  101;  chi- 
pu, 460;  char,  127;  chare,  127;  char- 
keint,  203  ;   charkha,  382  ;   charkhri, 
492;  chair,    153;   charrei,  480;   cha- 
terni,  92 ;   chatiQn,    325 ;   chato,  92 ; 
chatr,  92;   chaulai,  269;   chauli,  82; 
chaunkra,  169 ;  chaonsh,  95  ;  chauri, 
82,  218;  chechar,  119  ;  chedwala,  92; 
chench,  197;  chenjtd,  405;  cheprain, 
101  ;    cherara,    196 ;    cherauni,    110  ; 
cheraya,  255 ;  cheri  chara,  429  ;  cher- 
kush,  191;  cheroli,  191;   cheta  buta, 
257;  chettu,  90;  cheuli,  290;  chewa, 
601 ;    chichra,    142  ;     chichru,    404 ; 
ehichwa,    175 ;   chihar,    162 ;   chlkan, 
78;  chll,  506,  510;   chila,  269,  510; 
chilana,  206;  chilanghati,  306;  chilttra, 
248 ;    chilbil,    431  ;    chilghoza,    508  ; 
chilkiya,  269 ;  chill  a,  243,  431 ;  chil- 
lar,  166;  chilmil,  431;   chilotu,  382; 
chilpatta,  650 ;  chilrow,  528  ;  chilta- 
eita,  556;  chlltu,  510;  chimkani,  164; 
chinannu,  191  ;   chinftr,  434 ;   chlnni, 
407  ;  chinta,  838 ;  chiuyak,  63  ;  chlr, 
506,  510 ;  chirera,  382 ;  chiranli,  127 ; 
chirchira,  882 ;  chiri,  508 ;  chirchitta, 
846;  chirichog,  313;  chlrmutti,  456; 
chlrndi,  19,  382 ;  chironji,  127 ;  chiror, 
12  ;   chirunda,  19  ;   chlti  must,  145 ; 
chiti-sirin,  72 ;  chitpattre,  251 ;  chltra, 
12, 114 ;  chitta  bagnu,  473  ;  chittania, 
90  ;  chittita  chettu,  556 ;  cbitu,  510 ; 
chiu,  281  ;  chiu,  438  ;  chin,  510 ;  chiu- 
la,  142  ;  chiura,  290  ;  cho,  205  ;  chogu, 
639^  choklu,  120  ;  choku,  428  ;  chola, 
206 ;  chopar,  44 ;  chopra,  19,  79 ;  chore, 
482;  chosi,  120;  chotare,  571;  chotre, 
571  ;  chowdi,   241  ;  chu,  438  ;  chua, 
202  ;   chual,  78  ;   chual,  114  ;  chfiilri, 


191  ;  chuch,  536;  chuhare,  552;  ehuj, 
304  ;    chuk,    388  ;    chuklapatha,    29  ; 
chula,  438  ;  chulcha,  142 ;  chule,  194  ; 
chum,  304 ;  chuma,  388 ;  chiin,  407, 
438  ;  chfinga,  438  ;  chuni,  536  ;  chunt, 
205  ;   chfipra,    286,    286  ;    chfir,    480, 
528  ;  chuma,  89  ;  chutian,  325. 
Dab,  259  ;  daberi,  82 ;  dadftr,  516 ;  dad- 
hari,  422  ;  dadia,  883 ;  dfidur,  92  ;  dad- 
ari,  423  ;  dahai,  288  ;  dahan,  46 ;  da- 
heo,  426  ;   dahi,    337  ;   daholia,  420  ; 
dahu,  426  ;  dain,  249  ;  daira,  324;  daj- 
kar,  81  ;  dak&ri,  248;  dakh,  98;  dak- 
hang,    98;    dakhani,   173;   dakhralla, 
119 ;  dakh-nirbisi,  10;  dakki,  98  ;  dak- 
kfiri,  802 ;  daku  phal,  391  ;   dal,  78  ; 
dal,  241  ;  dala,  73 ;  dal  chini,  9  ;  dal- 
chini,  374  ;  dalchini,*  378  ;  dalim,  241 ; 
dalli,  73  ;  dalme,  455 ;  daliing,  257 ; 
dama,  134  ;  damanat,  41 ;  damon,  40  ; 
dampare,  124;  danda,  488;  dandal,  19  ; 
dandelo,  267  ;  dandore,  377 ;  dandwa 
singali,  489  ;  daral,  73 ;  darar,  340 ;  dar- 
chob,  12  ;  darhald,  12  ;  darhela,  324  ; 
darim,    241  ;  darlu,   73  ;   darmar,  47  ; 
darnu,  241  ;  darn,  241  ;  dasftundu,  296  ; 
da&si,   313  ;  daswlla,   119 ;    datranga, 
340  ;  dau,  227  ;  danldhak,  140  ;  diwa, 
227  ;  dawi,  238  ;  daya,  368  ;  debdari,  5  ; 
dedwar,  516  ;  degar,  423  ;  deingan,  337  ; 
deikna,  68  ;  dek,  68 ;  dokamftli,  270  ; 
dendru,  255  ;  denthar,  368 ;  deodar,  516, 
538  ;  dephQl,  426  ;  dera,  368  ;  deri,  73  ; 
deachu,  537  ;  deughan,  337  ;  deura,  24  ; 
devidari,  5  ;  devi  diar,  533 ;  dewan,  837  ; 
dewdar,    516 ;    dha,  238 ;   dhae,  238  ; 
dhaian,  337  ;  dhaivan,  337  ;  dhak,  142  ; 
dhakkaroarrah,  82  ;  dhakki,  447  ;  dhal, 
73 ;  dhaman,  337 ;    dh&min,  40,   41  ; 
dharain,   40,    41  ;   dhamman,  37,  40 ; 
dhamna,  431 ;  dhamQn,  40 ;  dhani,  455 ; 
dhao,  229  ;  dhareuli,  824  ;  dh&ru,  241  ; 
dhatela,  196 ;  dhau,  227,  426 ;  dhau- 
kra,  227, 229  ;  dhanla,  238,  318  ;  dhaula 
khejra,  188 ;  dhauli,  267 ;  dhauntika, 
123  ;  dhaura,  89,  227,  238  ;  dhanri,  89, 
227  ;  dhawa,  227;   dhsdu  mere,  423  ; 
dheu,  426  ;  dheugr,  2 ;  dhewas,  146  ; 
dhewtie,  238 ;  dhobela,  221  ;  dhobin, 
160  ;  dhOdi,  326  ;  dhdkri,  227  ;  dholto, 
318  ;  dhondri  mare,  159  ;  dhorera,  159  ; 
dhQta  mare,  349  ;  dhudi,  328  ;  dhudi, 
324,  326,  420  ;  dhuna,  28  ;  dhunn,  628  ; 
dhup,  606,  507, 538 ;  dhupi,  538 ;  dhnpri 
chandan,  538  ;  dhilr  chuk,  888  ;  dhiira, 
420;    dhuvie,    238;   diar,   316,   516; 
didriar,172  ;  dikamali,271 ;  dila,  123  ; 
dindaga,  227  ;  dindal,  227  ;  diuaa,  76  ; 
divi-divi,  157;  do,  472;  doani,  36; 
doWin,  160 ;  doda,  206  ;  dodan,  107  ; 
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dodani,  107 ;  dodru,  70  ;  dohu,  227 ; 
dom-aal,  6  ;  dondru,  267  ;  dor,  78,  120  ; 
dotfci  mara,  340 ;  drab,  73 ;  drab  chir, 
506  ;  draksha,  98  ;  drange,  95  ;  drangu, 
95 ;  drawi,  72,  73  ;  drek,  68  ;  drendu, 
19  ;  drob,  133  ;  drunda,  76  ;  driiss,  368  ; 
diiden,  306  ;  dudhapar,  78  ;  dudhi,  327, 
333  ;  dud  phraa,  475  ;  dudla,  119, 194, 
442  ;dugdugia,  234 ;  dukeaa,  451 ;  dum- 
ni,  313  ;  dun,  497  ;  dungla,  119  ;  dunri, 
73  ;  dunahing,  528 ;  dzaral,  80. 

Eilan,  280;  ein,  404;  eiaur,  69;  ellal, 
280  ;  ellan,  280  ;  endra,  44 ;  er,  192  ; 
erendi,  445  ;  eri,  576  ;  eaar,  197  ;  eyar, 
280. 

Fag,  420  ;  fagari,  418  ;  fagora,  92  ;  fa- 
gOru,  420  ;  ffcgu,  418,  420 ;  faguri, 
418  ;  fegwara,  420 ;  falls,  475  ;  faras, 
22  ;  farri,  40  ;  farsh,  472  ;  farwa,  22  ; 
fease,  547  ;  findak,  494  ;  fisauni,  278  ; 
fog,  420 ;  fraa,  473 ;  frash,  22 ;  frast, 
472. 

Gab,  298  ;  gabdi,  17  ;  gad  klyi,  204  ;  ga- 
dumbal,  120;  gaggar,281 ;  gagjaira,  416 ; 
gaha,  304 ;  pjahin,  391  ;  gainti,  168  ; 
gair,  309  ;  gtyachinni,  81 ;  gajera,  571  ; 
gaiiun,  416  ;  gajua,  416  ;  galboja,  508 ; 
galdu,  309  ;  galgoja,  508  ;  galion,  206  ; 
gallu,  539 ;  gambari,  365 ;  gan,  321  ; 
gfindal,  260 ;  gandela,  48 ;  gandera, 
822  ;  gandha,  398 ;  gandha  firoza,  507 ; 
gandhai,  275  ;  gftndi,  48  ;  gandla,  48  ; 
ganger,  38,  95,  345  ;  gangerun,  38  ; 
gangr,  88 ;  gSngichu,  439 ;  ganhila, 
367 ;  ganhira,  328 ;  ganhula,  260 ;  gani, 
48  ;  ganira,  328  ;  ganjak,  123  ;  gan- 
niari,  366  ;  gftnt,  48  ;  garar,  287  ;  gar 
badero,  328  ;  gar  bijaur,  379,  577  ; 
gardal,  167  ;  gardalu,  191, 192  ;  gardar, 
116;  gardhan,  92;  gargas,  43,  456; 
gargela,  403 ;  garinda,  321 ;  garjera, 
571 ;  garjial,  571 ;  garkath,  213 ;  gar- 
kaula,  574 ;  sarkum,  251  ;  garmalu, 
164  ;  garmehal,  210  ;  garna,  321  ;  gar- 
rar,  450  ;  garri,  209,  562  ;  garehfm, 
574  ;  gar-ahGna,  19  ;  gar-ailung,  19  ; 
garugirch,  563 ;  garur,  79,  309 ;  gauli, 
449 ;  gaunta,  285 ;  gausam,  105 ;  gautha, 
305  ;  gawal  kopra,  39  ;  gaz,  21 ;  giang, 
255  ;  geh,  494  ;  geia,  450  ;  geli,  539  ; 
gengn,  151 ;  genti,  168 ;  geria,  442 ; 
gero,  562;  gewaun,  123;  ghant,  92, 
576  ;  gbantaparali,  576  ;  ghanta  patali, 
576  ;  ghar,  384  ;  ghari,  455  ;  gharrar, 
450  ;  gharri-marra,  124  ;  ghatiil,  90  ; 
ghaut,  305;  gbazlei,  20;  gbesi,  479; 
ghin,  391 ;  ghiwfti,  390 ;  ghlwain,  391 ; 
gbiwala,  868  ;  ghogar,  63  ;  ghont,  92  ; 
ghorar,  175  ;  gnotia,  90  ;  gnowl,  250  ; 
ghunja,  63  ;  gburga,  270  ;  ghuni,  63  ; 


gbuter,  90 ;  ghuttia,  318  ;  ghwareja, 
132 ;  ghwareabtai,  191  ;  ghwet,  90 ; 
ghwi,  421  ;  giam,  516 ;  gianhan,  391  ; 
gianru,  208  ;  gidardftk,  95, 194  ;  gidar- 
riikb,  6 ;  giduri,  336 ;  giggar,  85 ;  giben, 
391  ;  gilas,  193  ;  gil^  167  ;  gilo,  9 ; 
gin,  340  ;  gingaru,  208  ;  gir,  470  ;  glra, 
460;  girchi,  243;  girgitti,  49;  girk, 
456  ;  girmala,  164  ;  girth  an,  95,  456  ; 
girjra,  74;  gish,  492;  giur,  465;  gi- 
wain,  391  ;  gniet-kung,  506 ;  goa-sSl, 
6  ;  gobar  mowa,  499  ;  gobla,  423  ;  go- 
bra,  528  ;  gobria,  528  ;  go^uida,  25  ; 
gogatti,  257  ;  gogera,  151 ;  go^na,  25  ; 
gogsa,  92,  283,  285  ;  goher,  95  ;  gobinla, 
278;  gojar,  132;  gol,  430;  gorkatri, 
136;  goleil,38;  gol  kamela,  452 ;  good, 
339  ;  gondhun,  836  ;  gondi,  338  ;  gond- 
ni,  338  ;  gonjha,  138  ;  gonta,  24  ;  go- 
phla,  571  ;  gorado,  188  ;  gorak-imli,  30 ; 
gor  aunsa,  549  ;  goria,  492 ;  gorwa, 
562  ;  gotaha,  90  ;  gotho,  320  ;  goti,  90 ; 
gotti,  90  ;  guch,  258,  259  ;  gudgudala, 
32  ;  gudlei,  92  ;  gugal,  26,  64  ;  gugal, 
63  ;  guggal,  537  ;  gucgar,  61 ;  guggur, 

68  ;  gugu,  103  ;  gugul,  63 ;  gfigul,  286 ; 

fu-kikar,  180 ;  gulab,  203 ;  gulabi, 
C3  ;  gulab  iaman,  233  ;  gulab  reaham, 
177  ;  gula  chin,  328  ;  gukr,  33  ;  gular, 
420,  422;  guldar,  114;  guldei,  92; 
gulili,  309  ;  gulkandar,  32 ;  gulli,  83  ; 
gulnaahtar,  140 ;  gulo,  9 ;  gul  sanjad, 
391  ;  gulu,  33 ;  guluncha,  9  ;  gulwail, 
8 ;  gumar,  286 ;  gumgacha,  310 ;  gum- 
bar,  365 ;  gunacha,  198 ;  guncbi,  139  ; 
fundi,  388 ;  gungat,  271 ;  gungo, 
8 ;  gun  palos,  206 ;  guracha,  198  ; 
guraa,  281 ;  gurbari,  175 ;  gurbheli, 
40;  gurcba,  671;  gurgu,  122;  gur- 
guli,  456 ;  gurgura,  287;  gurar,  176  ; 
gurial,  159,  160;  gurinda,  196;  gur 
kats,  145  ;  gurkur,  175  ;  gurlpata,  50  ; 
gurmala,  164;  gur  mustmreya,  447; 
gursbagal,  145  ;  gur  tusbiara,  406  ; 
guti,  90;  guvaini,  286;  guya,  576; 
gwa,  379 ;  gwala  darim,  80,  455 ;  gwa- 
lam,  205;  gwaldakh,  214;  gwaldakh, 
215  ;  gwalidar,  297  ;  gwandiah,  260  ; 
gwep,  115;  gwia,  258;  gwiar,  160; 
gwiya,  6. 
Haddu,  252;  hadri,  225;  hadru,  296; 
bag,  225  ;  bajeru,  172;  bala,  60;  ha- 
lad-wail,  44 ;  halbambar,  248 ;  haldu, 
263  ;  haldwa,  263 ;  baleo,  252  ;  halm, 
223  ;  hamu,  302  ;  hanttdun,  103  ; 
hanchu,  78 ;  bane,  103 ;  hanuz,  304 ; 
bar,  223,  814 ;  baralu,  445  ;  harara, 
223  ;  hardu,  263 ;  hardu  marrah,  263  ; 
had,  191 ;  haringar,  314  ;  harm  harra, 

69  ;   harm  khana,  69 ;   harjewri,  10 ; 
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harjGra,  100  ;  harkO,  120 ;  harla,  223  ; 
harnauli,    445 ;   harra,   223 ;   harrfini, 
151  ;  harreri,  176  ;  harri,  48  ;  harriana, 
1 44  ;  harrQ,  252  ;  harsankar,  100  ;  har- 
singhar,    314  ;    hartho,    456  ;    haulia, 
377  ;   haur,  458  ;  heddi,  263  ;   hedu, 
263  ;  hern,  480  ;  hewar,  184  ;  hiasmlu, 
306  ;  himbareh,  432  ;  himu,  409  ;  hin- 
gen,   59  ;   hingot,   59  ;   hingota,   59  ; 
hingu,  59  ;  hir,  223  ;  hirek,  296  ;  hiro- 
jah,  164 ;  his,  15 ;  his&lu,   197  ;  bis- 
hftlu,    197 ;   hiungarna,   15  ;   hodung, 
474 ;  hombu,  23  ;  bona],  226  ;  boom, 
5,  7  ;  hulas,  282  ;  hulfishi,  60  ;  hulda, 
74  ;  hQlia,  206 ;    ham,  302 ;   htlmbu, 
23 ;  hurua,  441. 
I  liar,  9  ;  illupi,  290  ;  Imar,  492  ;  imli,  163, 
173  ;  lad,  445  ;  indak,  338  ;  indarjan, 
324  ;  indrajau,  324  ;  indri,  487  ;  ingar, 
235  ;  ingol,  59  ;  ingaa,  59  ;  inzar,  419 ; 
inzarra,  39  ;  iogia  padera,  278  ;  ippe, 
290  ;  ippi,  290  ;  irn,  480  ;  irum,  446 ; 
irun,  363 ;  irttp-mara,  289  ;  iser,  191  ; 
ishwarg,  322 ;  itola,  164. 
Jaggarwah,    164  ;  jaggra  -  marra,    164  ; 
jagni,  512  ;  jahi,  313  ;  jaimangal,  349  ; 
jaft,  137  ;  jal,  315,  316  ;  jal  bttgO,  258  ; 
jaldaru,  191  ;  jalidar,  93  ;  jallaur,  161 ; 
jam,   233 ;  jamal  gota,    440 ;   jaman, 
233,  234  ;  jamana,  194  ;  jamftra,  259  ; 
jamawa,  234  ;  jamba,  171 ;  jamir,  52  ; 
jamni,  233  ;  jamoa,  82  ;  jamraasi,  82  ; 
jama,  194  ;  jamui,  194  ;  jan,  404 ;  jand, 
88,  136,  169  ;  jangal  ka  parOngi,  479  ; 
jangli  benti,  474 ;  jangh  frast,  473 ; 
jaogli  khajQr,  555;  jangli  pipli,  414; 
jangra,  88  ;  janjhan,  137  ;  jant,  169  ; 
jarimu,   112  ;   jarlangei,    255  ;   jarul, 
240;  jassundi,  166;  jati,   313;    jau, 
21 ;  jaun,  430  ;  jawa,  268  ;  jawa,  144  ; 
jawan,  144  ;  jawani,  144  ;  jawasa,  144  ; 
jaya,  137;  jayanti,  137;  jehali,  36;  jepal, 
440  ;  jerunga,  371  ;  jewassi,  144  ;  jbag- 
gar,  546  ;  jhal,  315  ;  jhal,  316  ;  jhand, 
169,   184 ;  jhangra,   546 ;   jhar,   315, 
816  ;  jharberi,  88  ;  jhari,  88  ;  jhatela, 
196,  366,  382 ;  jhan,  20  ;  jhigna,  123  ; 
jmjan,  137  ;  jhinghan,  123  ;  lhit,  316  ; 
jhora,  537  ;  jia  puta,  451 ;  iiban,  123  ; 
likjik,    203  ;  jindi,  410  ;  jlnti,    196  ; 
lirka,  871 ;  jit,   815  ;  jtvputrak,  461  ; 
jonkaphal,  34  ;  joti,  451 ;  jnari,  306  ; 
jQa'i,  313  ;  jQi,  275  ;  jul^ai,  44  ;  jam- 
raasi,  82  ;  juti,  451 ;  juti,   48  ;  jutru, 
236. 
Ka,  497  ;  kabar,  416  ;  kabarra,  14  ;  kab- 
bar,  315,  316;  kftbotang,  497;  kabra, 
14  ;  kabul,  472  ;  kachal,  525  ;  kacham, 
431;    kachan,    525;    kacheyta,    172; 
kachlr,  252  ;  kachka,156  ;  kachlei,  21  ; 


kuchlora,  173  ;  kadmal,  159  ;  kaclmar, 
160;  kachri,  326  ;  kachiir,  252  ;  kadal, 
296  ;  kadamba,  261  ;  kaddam,  261,262  ; 
kadewar,  80 ;  kaephal,  495 ;  kagbak, 
214  ;  kaghania,    114 ;   kaghzi   nimbn, 
52;  kagsha,  252,  423;  kagfiji  nebo, 
52  ;  kcbimu,  306  ;  kahu,  307  ;  kahua, 
224 ;    kahwa,    276  ;    kfti,    428,    483 ; 
kaiger,  186;  kaikar,  63;  kaikra,  63; 
kaikun,  18  ;  kail,  510,  525 ;  kaim,  414  ; 
kain,  432  ;  kait,  56 ;  kaitha,  56  ;  kajei, 
201  ;  kai  zabfin,  282  ;  kajra,  317  ;  kaj- 
rauta,  6  ;  kak,   420 ;  kakai,   122 ;  ka- 
karamal,   422;    kakar,   63;   kakbang, 
392  ; .  kakhum,    286  ;    kakkar,    122  ; 
kakkeran,    119 ;    kakkrangcbe,    122 ; 
kakkrein,  120  ;  kakkri,  111,  119  ;  kak- 
kru,  112 ;    kakla,   122 ;   kakmari,  8  ; 
kakoa,  18,  90  ;  kakor,  90 ;  kakra,  122  ; 
kakrai,  111 ;  kakra-siogi,  123  ;  kakri, 
14  ;  kakria,  142  ;  kakna,  239  ;  kakrio, 
239  ;    kaksh,    252  ;    kakumdan,    82 ; 
kakilri,  380 ;  kal,  404  ;  kala  akhi,  196  ; 
kala  aansa,   549;   kala  dhokra,  229; 
kala  bisalu,    196;    kala  hisalu,   198; 
kalakat,    194 ;  kala  lag,  91,  96,  574 ; 
kala  muka,  82 ;  kala  sakena,  136  ;  kala 
titmaliya,  259  ;  kalaori,  33  ;  kala-war, 
198;    kal  ban,    382;    kalchang,    469; 
kalchoza,  508;  kali  harreri,  175  ;  kali- 
katna,  285  ;  kali  must,  145  ;  kalindra, 
111;     kali    ring,    482;    kaliun,  547; 
kallai,  2  ;  kallam,  262;  kalli&chi,  198 ; 
kallon,  506 ;    kalm,    452 ;    kalp,   30  ; 
kalrai,  528  ;  kalsis,   176  ;  kalsis,  283  ; 
kalucho,  76  ;  kalvari,  14  ;  kamal,  444  ; 
kamarali  -  nebu,  52  ;    karaaranga,  45  ; 
kamarri,  270 ;  kambal,  120,  444 ;  kam- 
bbar,  365  ;  kamela,  444  ;  kamlla,  444 ; 
kamini,  48  ;  kamla,  12  ;  kamlai,  123  ; 
kammal,  12  ;  kamo,  217  ;  kampti,  44 ; 
kauachi,  197,  198  ;  kanak,  95  ;  kanak- 
champa,    35;    kanalla,    161  ;    kanapa 
chettu,  235  ;  kanchan,  296 ;  kanchli, 
112 ;  kanda,  388  ;  kanda,  95  ;  kandan, 
160  ;  kandara,  252 ;  kandei,  16 ;  kan- 
der,  14 ;  kandh&ra,  19 ;  kandi,  18, 169  ; 
kandiari,  80,   85,  198  ;    kandika,  85 ; 
kandla,  161 ;  kandlar,  76  ;  kandlu,  76  ; 
kando,  156 ;  kaudre,  525 ;  kandu,  80 ; 
kaner,  328  ;  kanera,  278  ;  kangar,  120, 
122 ;  kangei,  262 ;  kanghi,  206 ;  kanglu, 
430 ;  kango,  845  ;  kangu,  18 ;  kangu, 
302,  345,  425 ;  kanguni,  82 ;  kaniar, 
160,  164  ;  kaninchi,  508;  kanlra,328; 
kaniuri,  248 ;  kaniyfir,  328 ;  kani,  46  ; 
kauja-luta,  834;   k&njar,  112;  kanii, 
92;    kanii,    153;    kanin,    431;  kank, 
18;   kankar,  63;   kanki,  18;  kankol, 
891  ;  kankoli,  391 ;  kanmar,  107 ;  kan- 
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neua,  156 ;  kanni,  123 ;  kannuchi,  508 ; 
kanor,  103  ;  kanslrin,  111 ;  kansi,  213  ; 
kantalu,  278;  kantanch,  198;  kanta 
singar,  490 ;  kantena,  287  ;  kanta,  88  ; 
kan thai,  425;  kantian,  202;  kanwail,  96; 
kanwal,  382 ;  kanzal,  111,  112;  kao, 
307  ;  kapasi,  34,  494  ;  kaphal,  495 ; 
kar,  428  ;  karal,  160  ;  karalli,  160  ; 
karalla,  442 ;  karallu,  123,  175 ;  karnm, 
261  ;  karanibru,  175  ;  karanga,  196 ; 
karangal,  164;  karanj,  153;  karanja, 
156;  karanjb,  153;  karanji,  175,  431 ; 
karanjo,  156  ;  karanphal,  52 ;  karanta, 
330 ;  karanto,  39 ;  karar,  160 ;  karaun, 
320  ;  karaun j,  156  ;  karaunda,  320 ; 
karbaru,  248  ;  karbat,  156  ;  karchan- 
na,  410 ;  kardahi,  229 ;  karer,  198, 
201  ;  kargnalia,  450 ;  kari,  14,  452  ; 
kari,  826;  karll,  14;  kari  matti,  225; 
karkanna,  88  ;  karkannie,  284 ;  kar- 
kari,  156  ;  karkun,  456 ;  karla,  404 ; 
karmarri,  270  ;  karmora,  248  ;  karni- 
kara,  35;  karo,  175;  karolu,  62; 
karonj,  156 ;  karra,  175,  326  ;  karralwa, 
15 ;  karrauth,  10  ;  karri,  7  ;  karru,  409 ; 
karaane,  9 ;  karsh,  482 ;  kar&tra,  479  ; 
karsui,  479 ;  karuk,  286  ;  karuk,  338  ; 
karun,  78,  409  ;  karunda,  320 ;  kariir, 
95,  248  ;  karvlla,  15 ;  karwa  indariau, 
326 ;  karwant,  10  ;  karzu,  479  ;  kaa, 
144;  kaahin,  119;  kashti,  508;  kas- 
kei,  135 ;  kasmal,  12 ;  kasmol,  253  ; 
kasir,  178;  kasir,  252;  kassce,  421 ;  kassi, 
449  ;  kaasuma,  105  ;  kasu,  142  ;  kasari, 
79  ;  kat,  23 ;  kataia,  429  ;  katari,  19, 
204  ;  katbel,  56  ;  katbgr,  90  ;  kat  bhe- 
wal,  42  ;  kat  dhaura,  239  ;  kat  gularia, 
423  ;  katgali,  468  ;  katha,  187  ;  kathal, 
425;  kathera,  243;  kathewat,  135; 
kathgolar,  422  ;  kathi,  23,  132,  135, 
136  ;  kathuni&r,  429  ;  kathu,  135  ; 
kati,  135  ;  katila,  34  ;  katira,  34  ; 
katfra,  465  ;  katkaranj,  156  ;  kat  kar- 
inga,  156  ;  katmanna,  62  ;  kat  marra, 
380  ;  katmBdh,  380  ;  katmorfa,  380  ; 
kat-nlm,  48  ;  katol,  425  ;  katonda,  258  ; 
katonj,  490  ;  katori,  10  ;  katrain,  95  ; 
katrar,  189 ;  katrola,  575 ;  katrota, 
575  ;  katsiraa,  150 ;  katsu,  135  ;  kat- 
tar,  18  ;  kattawa,  19  ;  katti,  18  ;  katti 
mandu,  438  ;  kattang,  564  ;  katal, 
273;  katula,  62;  k&n,  307;  kanla, 
76  ;  kauli,  95  ;  kauli,  525 ;  kaunjeria, 
178;  kannki,  120;  kaur,  14;  kaura, 
409  ;  kauri,  111  ;  kauria,  275  ;  kau- 
riala,  144  ;  kauri  jal,  315  ;  kaurio,  278  ; 
kauri  van,  315 ;  kawa,  224 ;  kawal, 
377  ;  kawala,  378  ;  kazurati,  83  ;  keim, 
262;  kein,  446;  keindu,  296;  kel- 
raang,   516 ;   kelu,   516 ;   kemal,    12 ; 


kemba],  123,  444 ;  kemlu,  12 ;  kendu, 
294  ;  kent,  204 ;  kaol,  414 ;  keoli,  516  ; 
keor,  823,  826 ;  kerauli,  380 ;  keri, 
310,  404;  kewan,  34;  khabar,  414, 
416  ;  khabara,  420  ;  khabbar,  316 ;  khai, 
432 ;  khair,  172,  186 ;  kbair  champa, 
823  ;  khairwal,  160  ;  khaja,  449  ;  khaji, 
552, 554 ;  khaiir,  205  ;  khajur,  552, 554  ; 
kbaiuri,  555;  khakra,  142  ; khakro,  142 ; 
khaksi,  430  ;  khalja,  507  ;  khalk,  428  ; 
khamara,  443  ;  khammarra,  365  ;  khan- 
da,  501 ;  khaniara,  198  ;  khanjak,  123  ; 
khanna,  501  ;  khansing,  112 ;  khar, 
169 ;  kharai,  81 ;  kharak,  428,  429 ; 
kharanja,  480  ;  kharanji,  175  ;  kharas, 
116  ;  khardhawa,  227  ;  khardi,  229  ; 
khareu,  479,  480  ;  kharika,  428  ;  kha- 
riz,  209;  tharjal,  315;  khark,  428; 
kharkath,  347  ;  kharlei,  22  ;  kharmo, 
256  ;  kharmuch,  198  ;  kharnab  nubti, 
166  ;  kharot,  497  ;  kharpat,  62  ;  khar- 
rei,  6  ;  kharaan,  144  ;  kharsing,  349  ; 
kharsingi,  849 ;  kharsu,  480 ;  khar 
tat,  408 ;  kharwala,  405 ;  khasaroa, 
430 ;  khassi,  449 ;  khatip,  258  ;  khaO, 
307  ;  kheir,  186  ;  kheira,  169  ;  khejri, 
169  jkhenti,  136, 136  ;khep,  144  ;  kher, 
186  jkhersari,  314  fkhewnau,  421  ;khi- 
char,  346  ;  kbimor,  258  ;  khlna,  442  ; 
khinjak,  123  ;  khinna,  442  ;  khip,  144, 
835  ; khippi,  144  ;  khlr,  291;  khirg,  428; 
khirk,  428 ;  khirni,  291,  324 ;  khiah- 
Ing,  78  ;  khltsar,  346  ;  khor,  184,  497  ; 
khowsey,  34  ;  khujiySn,  552  ;  khulen, 
431 ;  khum,  255  ;  khunib,  44  ;  kbumbi, 
236  ;  khCLrhur,  421  ;  khari,  430  ;  kha- 
riari,  270  ;  khanna,  552  ;  kharrOr,  270  ; 
khusam,  499  ;  khutrau,  525  ;  khwairal, 
160 ;  kiain,  391 ;  kiam,  826  ;  kiamil, 
123  ;  kifir,  164  ;  kiari,  14 ;  kikar,  180  ; 
kikra,  9,  874 ;  kilai,  176  ;  kilar,  516  ; 
kilaunta,  528  ;  kilawa,  323  ;  kilei,  616  ; 
kili,  175 ;  klllar,  216 ;  kilmich,  258, 
259 ;  kilmira,  62  ;  kilmora,  571  ;  kilonj, 
482;  kllpattar,  111;  kilpattar,  112; 
kilu,  525  ;  kilu,  111,  547  ;  kimlu,  123  ; 
kimri,  418  ;  kimu,  409 ;  kindal,  226  ; 
kingaro,  81 ;  kingi,  404  ;  klngli,  172 ; 
kingora,  571 ;  klngrei,  172  ;  kingri, 
156;  klnjal,  226;  kinye,  175;  kip, 
335  ;  kioch,  78  ;  kiral,  14  ;  kiran,  456 ; 
kiri,  313  ;  kirkiria,  374  ;  kirmira,  49  ; 
kirmoli,  110  ;  kirni,  291 ;  kirrari,  218 ; 
kirru,  216  ;  klrsaru,  314  ;  kisu,  142  ; 
klthu,  204  ;  kitia,  111 ;  kitniirria,  62  ; 
kitok,  164;  kltserma,  346;  kitwali, 
164 ;  klianti,  256  ;  ko,  307  ;  koamil, 
452  ;  koamla,  123  ;  koan,  20, 21  ;  kob- 
bari,  657  ;  kobusi,  495  ;  kochani,  105 ; 
koohan,  252;  koda,  340;  kodi,  256; 
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kodwari,  160  ;  koe,  460  ;  koeli,  250 ; 
kogar,  326  ;  koha,  224 ;  koham,  105  ; 
koheii,  132  ;  kohi,  460  ;  kohoka-mar- 
rali,  125  ;  kohQ,  307  ;  kok,  420  ;  koka, 
125  ;  kokam  phQl  ka  banda,  898  ;  ko- 
kan  ber,  85 ;  kokhuri,  286 ;  kokkita, 
271  ;  kokra,  382  ;  kolain,  506  ;  kolan, 
506  ;  kolar,  160  ;  kolecha,  508  ;  koliar, 
160  ;  kolon,  506  ;  konda  manga,  271 
konecha,  508  ;  konhaiab,  378  ;  koniun 
chi,  508  ;  kora,  326  ;  koria,  452  ;  korin 
da,  320 ;  korna  nebu,  52 ;  koroh,  26 
korot,  497  ;  korsa,  446  ;  kosaum,  105 
kosum,  105 ;  kosimdra,  159 ;  kowa,  224 
kramali,  472 ;  krammal,  475 ;  kreu, 
479  ;  krishna-chura,  157  ;  krok,  525, 
528  ;  krot,  497  ;  krucho,  76  ;  krui,  479  ; 
krumbal,  422  ;  kriin,  194,  409  ;  krus- 
bal,  193 ;  kschme,  463  ;  ku,  204  ;  kit, 
428  ;  knar,  826  ;  kuchan,  502  ;  kuchla, 
317  ;  kuchni,  93  ;  kudrau,  525  ;  kiid- 
rom,  528  ;  kuer,  326 ;  kuji,  201  ;  kuj- 
ran,  552 ;  kuju,  201  ;  kukai,  18 ;  ku- 
kandra,  111 ;  kukei,  93  ;  kurkni,  251 ; 
kukurkat,  267  ;  kukyan,  552  ;  kur- 
kfiria,  339  ;  kula  bis,  388  ;  kulara,  259  ; 
kulluk,568  ;  kulru,  33  ;  kul  tolia,  370 ; 
kiilu,  33  ;  kum,  $5,  303  ;  kumali,  102 ; 
kumar,  365 ;  kumba,  431  ;  kumbal, 
502  ;  kumbh,  236  ;  kumbi,  17  ;  kumbi, 
236  ;  kumbi,  338  ;  kumila,  444  ;  kum- 
la-nebu,  53  ;  kummar,  482  ;  kum-pai- 
man,  338 ;  kumra,  262 ;  kumri,  236 ; 
kumta,  184 ;  kumtia,  188  ;  kun,  132  ; 
knnachi,  197 ;  kiinch,  139,  259 ;  kunda, 
812  ;  kundaah,  460 ;  kundi,  169  ; 
kundo,  312 ;  kundur,  62  ;  kundura, 
62  ;  kunga  buti,  845 ;  kunghi,  111  ; 
knngkn,  79 ;  kungkung,  285 ;  kungu, 
345 ;  kunj,  153,  431 ;  kunja  nali,  431  ; 
knnji,  92 ;  kunku,  79 ;  kunlai,  171  ; 
knnrat,  171 ;  kunaa,  460 ;  kura,  80, 
326 ;  kurat,  275  ;  kuri,  314  ;  kurie, 
248  ;  kurkan,  502  ;  kurkan  ber,  85  ; 
kurkni,  456  ;  kurmali,  102, 255  ;  kurm- 
ru,  177 ;  kurol,  248  ;  kursi,  269 ; 
kusam,  105  ;  kushiala,  241  ;  kuahmul, 
12  ;  kuahu,  205  ;  kusi,  298  ;  kuaaumb, 
105;  kut,  257;  kuts,  135;  kuttang 
bans,  564 ;  kntz,  135  ;  kwer,  313  ;  kwia, 
201  ;  kwiala,  201 ;  kwillar,  160 ;  kwil- 
lim,  259. 
Labanu,  62;  laber,  145;  laduri,  314; 
lahan,  46  ;  lahura,  852  ;  lai,  20  ;  laila, 
463  ;  lakhar,  121  ;  lal  jhau,  21  ;  lallye, 
178  ;  lammar,  867  ;  lamshing,  510  ; 
lanang,  98 ;  lanebar,  335 ;  langahiir, 
535  ;  lankaiij,  439  ;  lao,  21  ;  lashi,  512  ; 
lasiara,  336  ;  lasdra,  836  ;  lasrin,  175  ; 
laasOra,  336  ;  lastuk,  502  ;  laswara,  886  ; 


lathia,  144  ;  latkan,  17 ;  laudar,   299  ; 
laur,  112  ;  lanri,  533  ;  lebu,  52  ;  lehtia, 
138 ;  lei,  20,  80  ;  ieila,  306 ;  leindia, 
239  ;  leinya,  20,  21  ;  lelka,  422  ;  lendia, 
239  ;  lendwa,  442  ;  lesura,  336  ;  leauri, 
336  ;    lewar,    535,    538 ;    ltajo,    205  ; 
lhim,   610;    H,  203;    liai,  838;    liar, 
338;  lldhra,    123;    lienda,  442;   lim, 
510  ;  limbara,  70 ;  limbarra,  69  ;  limbo, 
67  ;  lirabu,  52  ;  limoun,  52  ;  limn,  52  ; 
lin,  208  ;  llnda,  442  ;  liu  ;  205  ;  liwar, 
205 ;  lmanza,  516 ;  lodh,299,300 ;  lohari, 
296  ;  lohasa,  120  ;  lohero,  352  ;  lohuri, 
352  ;  loj,  299  ;  lokandi,  96  ;  lolti,  306  ; 
losh,  299 ;  lrosb,  119 ;  lu,  299 ;  luar, 
352 ;  lubar,  371 ;  ludh,  299  ;  lullei,  178  ; 
lun,  208  ;  luni,  209  ;  lust,  539. 
Madar,  331  ;  madara,  140  ;  madare,  456  ; 
madlatah,  449  ;  mad  malti,  44  ;  magar 
bans,  564;  magkal,  476;  magsher,  463  ; 
mahadeo  ka  phul,  886  ;  mahaka-marra, 
57  ;  mahal,  476 ;  maba  limbo,  68,  72  ; 
maba  nim,  72  ;  maha-nlmbu,  55  ;  ma- 
harut,  63  ;  mahauli,  159  ;  mahlo,  567  ; 
mahlun,   72 ;   mahSka,  223 ;    mahua, 
289  ;  mabur,  835  ;  mahwa,  289  ;  mii, 
23  ;  maida,  879  ;  maidan  -  ka  -  kuaom, 
60  ;  mail,  92  ;  maila,  206  ;  maimfuia, 
95  ;  main,  278  ;  mainhurl,  273  ;  maini, 
273  ;  mainpbal,  278  ;  maizunye,  547  ; 
majnun,  465  ;  makar  tendi,  296  ;  mak- 
kal,  472,  476 ;  makhi,  458 ;  makkai, 
418 ;    makkuna,  159 ;    makola,    128  ; 
makshari,  432  ;  mal,  478  ;  malan,  132  ; 
malchang,  469 ;  maldung,  432 ;  mal- 
gban,  161 ;  maljan,  161 ;  mal  kakni, 
82  ;  mal  kangoni,  81 ;  malla,  88  ;  malla 
nim,  68 ;  malligiri,  376 ;  mftlu,  161  ; 
maluk,  297  ;  mamji,  433  ;  mamral,  92  ; 
maniri,  82  ;  manda,  425 ;  mandal,  281  ; 
mandar,  111  ;  mandarang,  111 ;  man- 
dari,  111 ;  mandei,  425 ;  manderung, 
432  ;    mandgay,    564  ;    mandia,   248 ; 
mandkolla,  273;  mandu,   483;  mani- 
oga,  219 ;  manjit,  222 ;  mtnneul,  273  ; 
mannu,  433 ;  manyar,  202 ;  manyul, 
273  ;  mara,  78  ;  maradaing,  34  ;  maral, 
432,  433;  marara,  145;  mariri,  482; 
marazh,  482  ;  marchob,  114  ;  marcbula, 
48 ;  marda,  380 ;  mareila,  81  ;    mar- 
ghang,  482 ;  mar  gbwalawa,  258  ;  mar- 
goaa,  67 ;  marisgiri,  376  ;  mark,  449 ; 
marka-marrab,  125 ;  marlea,  252 ;  mar- 
liza,  252;  marmat,  183;  maror  phal, 
84 ;  marpol,  206  ;  marran,  432 ;  mania 
kari,  269  ;  marrun,  482  ;  martan,  145  ; 
maru,  482  ;  marnk,  58  ;  marwan,  369  ; 
marwar,  161 ;  masbal,  512 ;  maaso,  82  ; 
masua,  122;  maasuri,  128;   raataaor, 
371 ;  mathara,  368 ;  mathir&hi,  177  ; 
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matta,  145  ;  matti,  225,  335  ;  mattipal, 
59  ;  mattranja,  368  ;  matzbang,  257  ; 
maudh,  138  ;  maul,  161 ;  mania,  143, 
159 ;  mfiuli,  206  ;  maulsari,  293  ;  maur, 
482  ;  maura,  369  ;  maurain,  161 ;  mau- 
ru,  433  ;  maya  rawa,  287  ;  mazri,  547  ; 
meal,  204  ;  meda  lakri,  379,  380  ;  meda 
tumri,  19  ;  medh,  379 ;  mehal,  204 ; 
mebndi,  232,  238  ;  meini,  144  ;  menda, 
379  ;  niendab,  380  ;  mendi,  238 ;  men- 
dru,  113  ;  merinu,  433 ;  mem,  433  ; 
metkur,  82  ;  mewri,  869 ;  mb&r,  550  ; 
mbua,  130;  mijhaula,  390;  mllech, 
388;  milli  mara,  454;  mindla,  273; 
mirandu,  82 ;  rairri,  508  ;  misri-lei,  23  ; 
mitba  nebu,  52  ;  mithi  diar,  316 ;  mi- 
thi  van,  316  ;  mitb-patta,  378  ;  mochi, 
140  ;  mohwa,  289  ;  moian,  124  ;  moina, 
124 ;  raoka,  805 ;  mSkha,  305  ;  mol,  204 ; 
momanna,  95  ;  moni,  370 ;  mora,  369  ; 
moraun,  369 ;  mored,  432 ;  morinda,  528 ; 
morn,  482  ;  morila,  282 ;  morun,  433  ; 
morunda,  528  ;  mota  karmal,  1 ;  mor- 
phal,  206 ;  mowa,  335,  452,  499 ;  mowi, 
124 ;  moyen,  124 ;  mudanu,  469 ;  mudar, 
331 ;  mugra,  811  ;  muhli,  68  ;  rankial 
bans,  567  ;  mula,  143 ;  mulaka,  129 ; 
muhn,  347 ;  mulskri,  293  ;  mnndi  mar- 
ra,  262;  muneti,  212;  munga,  129; 
munj,  548 ;  munri,  257 ;  munsa  sij, 
439 ;  murad,  282  ;  muradh,  215  ;  mu- 
ria,  127  ;  murkila,  333 ;  mur-marra, 
142;  murt,  145 ;  muskei,  278  ;  musb- 
kiara,  260  ;  miias,  145 ;  mutkar,  456 ; 
miitni,  92  ;  mzarai,  547. 
Nabar,  215  ;  nabre,  215  ;  nagdaum,  114  ; 
nagphana,  245 ;  nagpbansi,  245 ; 
nagre,  562 ;  nak,  203 ;  nakbtar,  506, 
516  ;  nal  bans,  564  ;  nalkarru,  256  ; 
nalshuna,  339 ;  nana,  240 ;  nandi, 
240;  nang,  252;  nangarwal,  502; 
nangke,  214 ;  nani,  240 ;  nar,  93 ; 
narangi,  53  ;  nara  sij,  438  ;  narel,  557  ; 
narikel,  557 ;  naringi,  53 ;  nariyal, 
557 ;  narlei,  22 ;  naro,  243 ;  nani, 
562 ;  nashpati,  203 ;  naspal,  241  ; 
nasut,  140  ;  nauladi  mara,  370  ;  navili 
cbettu,  431 ;  nebu,  52 ;  nehar,  50 ; 
nelkar,  149  ;  nelli  mara,  454 ;  nelmal, 
317  ;  neoza,  508  ;  ner,  50  ;  nera,  282  ; 
nermali,  317  ;  newar,  79 ;  nhare,  539  ; 
niangba,  215  ;  nlchni,  282  ;  niechak, 
388;  nigal,  562;  nigei,  278,  386; 
nikki,  502 ;  nikki  bekkar,  43 ;  nikki 
kander,  93 ;  nlm,  67 ;  nimbar,  184 ; 
nimbarra,  69  ;  nlmbu,  52  ;  ninai,  297  ; 
nior,  92 ;  nioza,  508 ;  niral,  345 ; 
nirgal,  562 ;  nirgunda,  369 ;  nirmali, 
317  ;  niu,  198,  460 ;  nfich,  804,  535 ; 
numani,  95  ;  nyai,  214  ;  uyanglia,  214. 


Olchi,  192,  193;  ooh,  549;  osba,  32; 
otroj,  52. 

Paan,  118  ;  pabe,  475 ;  pabuna,  432  ;  pachi 
manu,  228  ;  pkd,  458  ;  padal,  351 ;  pad- 
aria,  351  ;  paddam,  194 ;  padel,  852  ; 
pader,  352  ;  padiala,  351 ;  padlu,  251  ; 
padm,  194  ;  padmak,  538  ;  padri,  150, 
352  ;  padrian,  160  ;  padriun,  82  ;  pag- 
unfti,  198  ;  pahar  ffungr^  132 ;  panftri 
cha,  286 ;  pahari  kaguzi,  52 ;  pahu, 
216  ;  paiman,233,  234  ;  pair,  416  ;  paja, 
194  ;  pajja,  194  ;  pakar,  416  ;  paklia, 
547  ;  pakhfina,  197  ;  pakbar,  414  ; 
pakharia,  414 ;  pakh  but,  476 ;  pak- 
nnr,  255  ;  pakri,  414,  416  ;  paksbu, 
476  ;  pakura,  314;  palai,  120  ;  palak, 
416  ;  palakb,  414  ;  palas,  142  ;  palawat, 
556 ;   palla,   291  ;   palosa,   185 ;  palt, 

•  528 ;  paltu,  206  ;  palu,  205  ;  paludar, 
516,  528  ;  pama,  535,  537  ;  pauan,  146  ; 
panar,  273 ;  panchman,  228  ;  pand, 
393,  394, 396, 397  ;  pande  kilmora,  571  ; 
pandri,  351  ;  pangara,  139  ;  pangra, 
139 ;  pangra,  140  ;  paniab,  273  ;  pani 
jama,  463 ;  panjira,  139 ;  panjuli, 
453 ;  pankar,  103 ;  panniabhu,  271  ; 
panniari,  235;  pao,570 ;  papar,  78,  431  ; 
papar,  78,  153 ;  papat  kalam,  258  ; 
papaya,  244 ;  papnar,  271 ;  pappar, 
447  ;  papra,  271 ;  papri,  96,  431, 
447  ;  papri,  153,  286  ;  papria,  380  ;  pap- 
rang,  447  ;  parand,  396  ;  paras,  194 ; 
parokti,  151 ;  parbik,  10  ;  pargai,  480  ; 
pari,  571 ;  pariara,  140 ;  paroa,  422  ; 
parral,  352  ;  parsid,  162 ;  partal,  528  ; 
parur,  351  ;  parungi,  482 ;  parura, 
9 ;  parwana,  285 ;  pasend,  296 ; 
paaendu,  296 ;  pash,  78  ;  paai,  14 ; 
passi,  150 ;  paasi,  204 ;  pastuwanne, 
37 ;  patakban,  207 ;  pataki,  80 ; 
pataki,  10  ;  patang,  156  ;  patangalia, 
110  ;  patba,  29,  394,  397  ;  patbor,  333, 
449  ;  pati  nebu,  52  ;  patii,  451  ;  patki, 
474  ;  patoia,  380  ;  pattah,  29  ;  pattali, 
78 ;  pattarola,  196  ;  pattewar,  296 ; 
pattbarman,  368 ;  pattia,  29,  178 ; 
patti  kasmiri,  282  ;  patwan,  296  ;  pann- 
cbinan,  228 ;  paulon,  29 ;  paja,  194  ; 
pe,  328  ;  pease,  547  ;  peirab,  127  ;  peka 
bans,  566 ;  pendra,  270  ;  peni,  257  ; 
pepa,  559 ;  pepiya,  244 ;  perei  pasta- 
wane,  456  ;  pesn,  547  ;  peebora,  216  ; 
petari,  443 ;  petbra,  535 ;  pfis,  547  ; 
pbacosingbali,  489  ;  pbala,  185;  phalai, 
185  ;  pbalani,  233  ;  phaldu,  262  ;  pbal- 
iant,  487  ;  pbalinda,  233  ;  phalja,  475  ; 
phalsa,  40 ;  pbalab,  475,  476 ;  phalai, 
40 ;  phalwa,  40 ;  pbalwara,  290 ; 
pbanas,  425  ;  pbanat,  487 ;  pbandri, 
351  ;  pbarat-slnghali,  488;  pbarenda, 
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233  ;  pharengala,  110 ;  pharonj,  487  ; 
pharra,  547  ;  pharsa,  41 ;  phars&i,  40  ; 
pharsia,  39,  40 ;  pharsula,  40 ;  pharwa, 
37  ;  phatak,  458 ;  pbaunda,  233  ; 
phedu,  420 ;  phendra  marra,  270 ; 
phindak,  207;  phillu,  278;  phiphar, 
271  ;  phipni,  92  ;  phitni,  85 ;  phlasau, 
475  ;  phog,  372 ;  phogali,  372 ;  phok, 
372;  phOk,  502;  phomphli,  95; 
phulahi,  185  ;  phulanch,  214  ;  phulel, 
290  ;  phulla,  92  ;  phulsel,  258  ;  phulu, 
537 :  phulwa,  290  ;  phulwara,  196 ; 
phulwari,  201  ;  phupari,  80 ;  phurz, 
458  ;  phusera,  283  ;  phus-kakrein,  119  ; 
phut,  255  ;  phutkia,  441 ;  plak,  460 ; 
pial,  127;  piar,  127;  jjlchka,  128; 
pilchi,  20 ;  pilchi,  21 ;  pilkhan,  414, 
416;  pilikcha,  213  ;  pllru,  255;  pilra 
potala,  49;  pilsa,  213;  pilu,  315; 
pimpri,  243 ;  pin,  338,  456 ;  pincho, 
79;    pindalu,     278;     pindara,    273; 

Sindkhajur,    555;  pindrai,  528;   pin- 
rau,  528;  pingyat,  207  ;  jripal,  415  ; 

plpal,  416  ;  pipro,   415  ;  pistan,   386  ; 

pitali,  443  ;    pitni,    85 ;     pitso,  562 ; 

pitta  marra,  238 ;  piuni,  510  ;  piyara, 

232  ;     po,  216 ;    pola,    144 ;    polach, 

175;    pona,  141;    popli,  399;   popli- 

chukay,  97 ;  poreah,  572 ;  potan,  29 ; 

pOtur,  267  ;  prabba,  559 ;  pr&tshu,  286  ; 

prt,   145;     prita,   508;     prist,    473; 

prong,   562 ;  prora,   878  ;  prot,   251 ; 

prost,   472;    pu,  574;    pudari,   278; 

pukana,   197,   198 ;  pulau,   29 ;  piili, 
!    29;  pumne,  492;   pan,  528;   punjla- 

wai,   339 ;  punk,  221 ;  punyan,   339 ; 

puran,  339  ;  purain,  99  ;  puraha,  142  ; 

passer,    216;    pustul,   539;    putajan, 

451  ;  putkia,  441 ;  putur,  267 ;  putra 

jira,  451  ;  puya  udisn,  458. 
Rag,  525,   528;  ragha,  525,  528;  ragi, 

155  ;  rahlra,  852  ;  raho,  528 ;  r&i,  525  ; 

ritf  banj,  481 ;  raiang,  525  ;  r&i  jaman, 

234  ;  rail,  528  ;  raila,  164  ;  rain,  291 ; 
raisalla,  510,  528,  538  ;  r&i  tuug,  119 ; 
rajain,  431,  460;  rajal,  258;  rajftn, 
460;  rakat-pita,  96;  rakhal,  539; 
rakti,  189;  rttl,  28,  172;  ramanjir, 
414 ;  ramnia,  207 ;  ranai,  78 ;  rand, 
445 ;  randkarri,  380 ;  rangan,  275 ;  rang- 
chili,  306 ;  rang  chul,  78 ;  rangkrun, 
306;  rangoe,  10;  rangul,  82;  ranj, 
481 ;  rannel,  119 ;  ranala,  528 ;  rao, 
525;  rao  ragha,  528;  rapeaho,  256; 
rapori,  194;  raaaut,  12;  rasut,  12; 
ratahauli,  183  ;  rattanjote,  49  ;  rattan- 
kftt,  280,  282 ;  rattika,  139 ;  rftu,  208  ; 
rao,  525;  rauli,  382;  raundra,  184; 
rftuni  rori,  444 ;  raunj,  184 ;  rauna, 
208,  209;   razbam,  255;  razli,  306; 


re,  528  ;  rebdan,  352 ;  reia,  194 ;  rek, 
575 ;  relmi,  156  ;  relnu,  85 ;  rein,  156 
rendi,    445 ;    rene,   392 ;    reng,    392 
raod&na,  352 ;  reori,  392  ;  rem,  184 
res,  208  ;  reteon,  92 ;  reunja,  184  ;  re 
wari,  525,  528 ;  rgelta,  20 ;  rhfii,  525 
rhoea,  402 ;  ri,  208  ;  rialla,  525  ;  riSn, 
379;  riani,  481 ;  richabi,  258 ;  richh  kaa, 
260;  rich  uklu,   258;  rlkhali,   120 
rikhan,  473,   475  ;   rikhul,   121  ;    ri 
kunra,  460  ;  rin,  482  ;  ring,  207  ;  tin 
ga,   184 ;   ringal,   562 ;    ringall,   503 
ringo,  207  ;  rinj,  184,  482  ;  rinjal,  26 
ringyal,    575 ;    ris,    259 ;   riah,    208 
rttha,  106,  107 ;  rtthu,  78 ;  riu,  208 
riu,  209  ;  riuna,  444  ;  r5de,  215  ;  rohan, 
71 ;  rohani,  184 ;  rohi,  82 ;  rohin,  71 
rohini,  71 ;  rohni,  71,  444 ;  rohun,  71 
roi,  525 ;  rolr,  352 ;  roira,  352 ;  rokn, 
428  ;  roll,  444  ;  romuak,  92  ;  row,  628  ; 
rowanra,   140 ;    ruchia,   252 ;   rudrak, 
43  ;  rudraksh,  43  ;  ruen,  444  ;  ruinah, 
208,  209 ;  rukh,  20,  22 ;  rukhro,  120 
rumbal,  416,  422,  423 ;  rungara,  140 
rungra,  140 ;  runjra,  184 ;  ruaa,  410 
ruaot,  12. 
Saar,  531 ;  sada,  418  ;  aaddr,  225  ;  aider, 
225 ;  aadri,  225 ;  safed-ak,  331  ;  safe- 
dar,  463,  478,  474;  aafed  ind,  442; 
aafed-eiria,  175;  aafri-fim,  232;  sag, 
225,  354;  aagdi  marra,   105;  aagun, 
354 ;  aagwan,  854  ;  aah,  531 ;  aahorwa, 
814 ;  aahti  kundru,  123  ;  aai,  255,  257, 
894  ;  aaihan,  129  ;  saihiari,  314  ;  sai- 
kanta,  188  ;  sain,  225  :  saj,  225  ;  sak- 
her,  26  ;  aakhu,  26 ;  aaki,  475  ;  sakna, 
136;  sakaal,   148;  sakn,   26;  sakun, 
28  ;  sal,  26  ;  aala,  26  ;  saUa,  506,  525, 
528;  salai,   61,  578;  aalanker,   257; 
aala,  61 ;  aalei,  61 ;  sale  manta,  456 ; 
aaler,   61  ;    aalhe,   61  ;   aalima,   111  ; 
aalle,   525,  528;  aalma,  554;  saloha, 
141 ;  aalwa,  26  ;  aam,  81 ;  samarri,  34  ; 
sambar,  145 ;  aama,  452  ;  sammar,  145 ; 
samOka  marra,   326  ;   samsem,   318  ; 
aamsnndra,  178 ;  aamnl,  81 ;  samundar 
phul,  235 ;  sanatta,  113 ;  sandal,  304, 
398  ;  sandan,  146 ;  aandari,  405 ;  san- 
gal,  525 ;  sangran,  380 ;  sangri,  169 ; 
aangtara,  53  ;  sanjata,  389  ;  sanjlt,  389  ; 
aanjna,  129  ;  aankar,  169 ;  aann,  144  ; 
aanna  makki,  166  ;  aannan,  146 ;  amnni, 
144 ;  aannun,  473 ;  aanoli,  404  ;  aan- 
aaru,  405  ;  aapin,  506  ;  sara,  382,  528 ; 
sar&ka-merrah,  127 ;  aaral,  506 ;  sarao, 
151 ;  aarap,  589  ;  saras,  533  ;  sarawin, 
122 ;  aarei,  26, 525 ;  aarnflar,  281 ;  aaroli, 
460  ;  aaraheti,  447  ;  aaraholi,  447  ;  amra, 
533  ;  aarw,  533  ;  saslendi,  110 ;  aarye, 
26 ;  sat-bargi,  133 ;  satian,  325  ;  -  ^  " 
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325;  aatpura,  386;  satrai,  528;  sat- 
win,  325  ;  aauj,  479 ;  sauna,  847 ;  saun- 
der,  169 ;  saunjla,  256 ;  sautha,  238 ; 
sawa,  452  ;  sawali,  460  ;  sea,  202  ;  seb, 
205  ;  seh,  525  ;  sShnd,  439 ;  seina,  289 ; 
sejan,  129  ;  semadung,  527  ;  sSmri, 
169 ;  sSmru,  169 ;  semul,  81 ;  semur, 
81 ;  senjna,  129 ;  senseni,  156 ;  seo, 
205  ;  sepistan,  336 ;  seran,  111 ;  serei, 
480  ;  serisaia,  175  ;  serkuji,  191 ;  serla, 
176  ;  ser-niarra,  146 ;  seta  pajja,  92 ; 
set  baruwa,  386  ;  seutoalla,  103 ;  sewan, 
365  ;  sewar,  322  ;  sha,  576 ;  ahafiri, 
306;  shag,  458;  shagali,  135;  shah 
tut,  408 ;  ahajna,  129 ;  ahak,  458 ; 
shakshin,  458 ;  ahakai,  405 ;  shalakat, 
23  ;  shalanghi,  377  ;  shalanglu,  382  ; 
shali,  314  ;  shalshi,  488  ;  shambar, 
145  ;  shamor,  85  ;  shamru,  145  ;  sham 
shad,  286,  447 ;  shanda  laghune,  447 
shang,  304;  shangal,  304;  shangala, 
76  ;  ahangri,  169 ;  shanjan,  146  ;  sha- 
pri,  306  ;  sharanina,  128  ;  shargar,  281 ; 
shari,  191 ;  sharifa,  6  ;  sharoli,  494 ; 
shash,  121 ;  ahaul,  458 ;  shauria,  82 ; 
shautai,  506 ;  shawah',  202 ;  shawali, 
369  ;  she,  194 ;  sheawna,  128  ;  shegul, 

204  ;  shej,  239  ;  shema,  169  ;  ahembal, 
31 ;  shemi,  169 ;  shendri,  444 ;  shera- 
wane,  93 ;  aheveri,  137 ;  shewa,  149, 

205  ;  shewan,  365  ;  shewarie,  137  ;  shia, 
149  ;  shikand,  202 ;  shilli,  304 ;  shil- 
ling, 309  ;  shimarra,  164  ;  shin,  149  ; 
shindar,  204 ;  shingari,  202  ;  shinwala, 
281  ;  shiran,  191 ;  shirash,  492 ;  shir- 
ish,  176 ;  shirsh,  177  ;  shisham,  148, 
149  ;  shiulik,  389  ;  shiuntra,  318  ;  shi- 
wari,  369  ;  shko,  432  ;  sho,  205  ;  shorn- 
fol,  92  ;  shomshing,  510  ;  shrol,  460  ; 
shta,  409  ;  shu,  205  ;  shue,  122  ;  shuk, 
394  ;  shukpa,  538  ;  shumaj,  447  ;  shun, 
302,  469  ;  shupa,  535  ;  shur,  538  ; 
shurgu,  638  ;  shurli,  494  ;  shwan,  307  ; 
shwari,  369 ;  shya-kul,  86  ;  sia,  202 ; 
siah,  408  ;  siali,  141 ;  sialu,  251 ;  siarn, 
405  ;  sidda,  239 ;  sidhera,  78 ;  sihar,  . 
322  ;  sihar,  161  ;  siharu,  314,  406  ; 
sihoura,  410 ;  sihund,  438 ;  sij,  439 ; 
snra,  225 ;  siju,  304 ;  sikanda,  202 ; 
sikekai,  188;  siki,  78;  sikikai,  188; 
silang,  809  ;  silkauti,  374  ;  elm,  164  ; 
simal,  31 ;  simli,  85  ;  simlu,  12  ;  sun- 
mal,  81 ;  simrong,  281 ;  simiir,  47 ; 
sindan,  123  ;  mndrol,  92 ;  singhara, 
490 ;  slngi,  78  ;  singraf,  380 ;  sing- 
rauf,  879 ;  sinjli,  85 ;  sinkami,  374 ; 
siora,  410  ;  sirai,  176  ;  sirla,  176  ;  siran, 
176,  178  ;  siry,  176  ;  siri  manu,  227  ; 
sirin,  176  ;  sirin,  177,  178 ;  siris,  175, 
176,  177;  sirisha,   176;  sirma,  388; 


sirraa,  148  ;  sirsa,  148  ;  shirsha,  178  ; 
sirshing,  889;  sirsing,  889;  sis,  144; 
aiske,  260  ;  sissa,  148  ;  sissai,  144, 149  ; 
8issu,  148,  149  ;  sitaber,  90  ;  sita  phal, 
6  ;  sitsal,  148  ;  soa,  409 ;  soanjna,  129  ; 
sohaga,  69  ;  sohnn  pakar,  414  ;  sondar- 
padaX  349  ;  son  kairi,  188  ;  sori,  347  ; 
soymida,  71 ;  spalwakka,  831 ;  spelda, 
473 ;  spera  wuna,  318 ;  spercherei,  480  ; 
sperdor,  473  ;  spikso,  662  ;  spiug,  562 ; 
spun,  528;  srol,  460;  starga,  497; 
suali,  475 ;  suf^da,  472,  476  ;  sufedar, 
149 ;  sujna,  129  ;  sukchein,  153 ;  sn- 
lamba,  123 ;  suli,  438 ;  sulia,  206 ; 
sum,  302,  303;  sumali,  868;  sumb, 
302  ;  sumlu,  12  ;  sumri,  169  ;  sun,  205 ; 
sund,  210 ;  sungal,  689 ;  sun  kauwal, 
377  ;  sunkeint,  203 ;  sunnu,  302 ;  sun- 
thuTa,  53 ;  supari,  651 ;  sura,  438 ; 
suran,  89  ;  surangru,  177  ;  surch,  387  ; 
surganch,  198  ;  surgi,  538  ;  suijmukha, 
49  ;  surkila,  384  ;  surmali,  312  ;  sura, 
438  ;  sur  sinjli,  207  ;  surtari,  238 ; 
suss,  405 ;  8ussu,  258 ;  swanjera,  129. 
Tabasheer,  566 ;  tadru,  92  ;  taggai,  322  ; 
taggar,  322 ;  taggu,  546  ;  tagha,  428, 
429  ;  tagho,  428 ;  tahaka  marra,  222 ; 
tahasi,  302;  taindu,  294;  tajkalam, 
374  ;  tajkalmi,  374;  takeis  14;tak- 
hum,  428  ;  takoli,  151  ;  takpa,  458; 
tal,  546;  tal,  544  ;  tala,  544 ;  to  1  bang, 
259  ;  tali,  149  ;  talisa,  282;  talisapatra, 
576  ;  tallsfar,  282  ;  talisri,  282 ;  talkar, 

81  ;  taUe,  193;  talu,  637  ;  talsir,  576 ; 
tama,  134  ;  tamaku,  282  ;  taman,  240; 
tambdli,  340  ;  tambolia,  340  ;  tamruj, 

82  ;  tandai,  177 ;  tandala,  502  ;  tandei, 
259  ;  tang,  208,  204  ;  tengi,  204;  tang- 
shing,  627  ;  taniki,  445  ;  tantarik,  119  ; 
tantia,  151,  176  ;  tar,  838  ;  tar,  544  ; 
tara,  549;  tara,  193;  tarkhana,  111, 
112 ;  tarni,  132;  tarru,  388 ;  tarwa,  388 ; 
tarwar,  166;  tasar,  260;  tatmorang, 
347  ;  tatpalang,  347;  tatri,  119,  121  ; 
tattuniia,  347  ;  tatua,  196 ;  tatuke, 
372  ;  taur.  159,  161  ;  tawa,  238  ;  tawi, 
238  ;  tazak-tsun,  282  ;  tchokpo,  537  ; 
teadong,  506  ;  tegu,  354 ;  teUa,  213  ; 
tekata  sij,  438;  tSkku,  354;  tSku, 
354;  telu,  536;  telus,  146;  temru, 
294,  296 ;  tend,  294  ;  tendu,  294,  296; 
ter,  193  ;  tetar,  119, 120;  tetta  manga, 
271 ;  tewas,  146 ;  teyrur,  49 ;  tezbal, 
47;  tezmal,  47;  thab,  140;  thail, 
469;  thalma,  554;  thakil,  554; 
thamther,  39 ;  thanera,  528 ;  thangi, 
494;  thanka,  497;  th&nki,  206; 
thankoli,  494;  thansa,  506;  tha- 
pur,  420;  tharbal,  258;  tharnial, 
258;     tharwar,     253;     thaur,    159; 
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tbawi,  238 ;  tlielain,  576  ;  thelu,  585, 
536,  537;  thesi,  253;  thilak;  386; 
thissa,  119 ;  thitni,  108 ;  thor,  438, 
439  ;  thorlagunj,  168 ;  thum,  95,  574  ; 
thuna,  639  ;  thuner,  539 ;  thimu, 
539 ;  tiamle,  422 ;  tidhara,  438 ; 
tidhara  sehnd,  438 ;  tikhar,  456 ; 
tikkoe,  263  ;  tikri,  10 ;  tikta-raj,  69  ; 
tilanga,  482  ;  tilats,  259  ;  tilhanj,  259  ; 
tiliakora,  10 ;  tilki,  269  ;  tilliah,  269; 
tilonj,  482 ;  tilpara,  9  ;  tilpattar,  111  ; 
tilpattra,  251  ;  tilpatto,  111  ;  tlmal, 
422  ;  tlmar  rukh,  499  ;  tlmbur,  47  ; 
timburni,  294 ;  timla,  422 ;  tlmru, 
47 ;  timsha,  482 ;  timukhia,  320 ; 
timur,  47  ;  tingschi,  539  ;  tinnas,  146  ; 
tinisa,  146 ;  tlrmal,  47 ;  tirmi,  422  ; 
tiro  kalli,  439  ;  tiswal,  47  ;  tita  bateri, 
255  ;  titar,  121 ;  tftari,  120  ;  titbora, 
382;  tithai,  60;  tithu,  60;  tit  maliya, 
258;  titri,  119;  tittri,  118;  tifm, 
426  ;  tiwas,  146  ;  tondri  mara,  243  ; 
tongschi,  510 ;  tor,  438 ;  tordanda, 
438  ;  torjaga,  103  ;  tos,  528 ;  totmila, 
423 ;  trama,  134  ;  tramal,  422  ;  trano, 
501  ;  trekan,  111  ;  trekhan,  111,  112; 
trlmal,  422;  trimbal,  414,  422; 
trimmal,  422;  tsapatt,  501  ;  taapu, 
460 ;  tsarapp,  388 ;  taarma,  388 ; 
tsarraang,  388  ;  tsatin,  456  ;  tse,  501  ; 
tserkar,  388  ;  tsui,  438 ;  tstik,  388  ; 
tuin,  259;  till,  407,  408;  ttilanch, 
198  ;  tulda  bans,  566 ;  tiilenni  phiil, 
278  ;  tulklu,  407,  409  ;  tuliikul,  409  ; 
tnlsiari,  406  ;  turaari,  76t  490  ;  tiimari, 
366  ;  tfimbri,  251 ;  tue,  422  ;  tumma, 
258;  tumra,  119;  tumri,  443;  turnrl 
marra,  294  ;  tun,  72  ;  tunani  madani, 
92  ;  tunani  zanani,  92,  259  ;  tundhe, 
259 ;  tundhi,  92  ;  tundri,  243  ;  tfmg, 


118,  528,  589;  tunga,  118,  119: 
tungla,  118,  119  ;  tungu,  122  ;  tuni, 
72  ;  tunni,  72  ;  tunnia,  146  ;  tfiran, 
89  ;  turapani,  392  ;  tusi,  422 ;  tustus, 
258;  tushiari,  406;  tut,  407,  408, 
409;  tutai,  60;  tutri,  408;  tutrum, 
12. 

Udalla,  32  ;  udar,  32  ;  udha,  569  ;  udial, 
32  ;  udls,  460  ;  udish,  460  ;  ughz,  497  ; 
uh,  549 ;  fikban,  22 ;  (ikln,  269  ;  ul- 
du,  263 ;  ulta  kanta,  572  ;  nraar,  422 ; 
umbli,  502  ;  umbn,  23  ;  umrai,  422  ;  una 
gass,  568;  undergupa,  449;  uppnrz,  538 ; 
uran,  156  ;  urbul,  422  ;  uri,  156  ;  urnr&l, 
422;  urn,  156;  urni,  363,  494;  nrfi. 
537  ;  utis,  458 ;  utrej,  52. 

Vallur,  9 ;  van,  816 ;  vani,  316  ;  vanu- 
thi,  456  ;  var,  414  ;  vargund,  836  ;  man, 
482 ;  vedura,  664 ;  vena,  822  ;  veri, 
333  ;  vilayati  babul,  180;  vilayati  imli, 
173  ;  vilayati  kikar,  158,  180 ;  tut- 
tuli,  171. 

Wagbz,  497  ;  wah,  670 ;  wahal,  392  ;  wih- 
rangur,  82 ;  walena,  34 ;  wallaiki, 
31  ;  wallunj,  463 ;  wana,  369  ;  wanah, 
119 ;  war,  413,  414  ;  warawi,  494  ; 
warga,  164;  warras,  350;  watal,  78; 
wawali,  431 ;  wesha,  525  ;  wetyar,  536 ; 
winri,  494 ;  wiri,  494 ;  wodier,  124  ; 
wude,  124 ;  wfiraan,  528 ;  wnrak,  03 ; 
wuriya,  494  ;  wusta,  460. 

Yakushi,  70;  yange,  214;  yara,  510; 
yarpa,  472,  476  ;  yekaddi,  19 ;  yelta. 
20;  yeahul,  198;  ylr,  463,  466;  yiri, 
480  ;  yiro,  510  ;  yfdatt,  472 ;  yilr,  469, 
610  ;  yurmi,  281 ;  yuru,  480. 

Zaitun,  307 ;  zam,  194 ;  zambu,  194  ; 
zardalu,  191 ;  zbang,  255  ;  zbiko,  256 ; 
ziriahk,  11  ;  zirishk  tursh,  12 ;  sum, 
194. 
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BURMESE    NAMES. 


Baude  nyaung,  415  ;  bingah,  268  ;  boay- 
gyin,  159  ;  bunimaizah,  178  ;  byaitsin, 
446 ;  byuben,  2. 

Chinytik,  63. 

Doani,  36. 

Kin,  29,  555. 

Gnushwoay,  164 ;  gyoben,  105. 

Hnawben,  263  ;  ntanben,  544 ;  htein 
thay,  262  ;  hpalanben,  159. 

Kadatben,  16  ;  kamakha,  573  ;  karaway- 
ben,  384  ;  khabaung,  317  ;  khayaben, 
293 ;  kuppali,  293  ;  kwayben,  128  ; 
kyakatwa,  566 ;  kyantaa,  490  ;  kyatha- 
unwa,  565,  567 ;  kyiin,  354. 

Letpan,  31  ;  lettank,  326  ;  lettaukthein, 
324 ;  linhlun,  441  ;  luraboben,  127. 

Magyiben,  163 ;  manioga,  219 ;  mhani- 
ben,  273 ;  mimboben,  550  ;  momakha, 
463 ;  niyah  seik,  427  ;  myauklouk, 
426  ;  myaukshaw,  243  ;  myinwa,  569. 

Nabhay,  124 ;  nalingjo,  381 ;  nyaung- 
thabieh,  417  ;  nyaungthat,  414. 

Padouk,    153 ;    palabaik,   410 ;   pangah, 


223,  576  ;  pein  nayben,  425  ;  pyinma, 
240 ;  pynkado,  171. 

Shaben,  186 ;  shabju,  454 ;  shwoaygjo, 
381  ;  sltben,  175. 

Tanyin,  575 ;  taukkyan,  225  ;  taunma- 
yoben,  325 ;  tauu  peinnayben,  426 ; 
taunpoewnn,  35 ;  taw  thidin,  444 ; 
thabntgyi,  6 ;  thabyiiben,  1  ;  tha- 
diben,  573;  thanatben,  336;  tha- 
pan,  422 ;  thayetben,  125 :  theiwa, 
566 ;  thidin,  17  ;  thimbau  kamakha, 
573  ;  thimbanng,  556  ;  thimbau thl, 
245,  573;  thitcha,  489;  thitmagyi, 
175 ;  thitmin,  541  ;  thitni,  573 ;  thit- 
pagan,  595  ;  thitpayaung,  264  ;  thitao 
ayledu,  306 ;  tinwa,  567 ;  tinynben, 
508  ;  tiasein,  222  ;  Wziben,  86  ;  taaty- 
aben,  405 ;  taeikchyl,  449. 

Ung  ben,  557  ;  nngdung,  380  ;  ungdung- 
net,  379  ;  ushitben,  57. 

Yaimatta,  560 ;  yay-tagyiben,  445 ;  yay 
thapan,  422  ;  yungben,  228. 

Zanungben,  550  ;  zlben,  86  ;  zimbyun,  2. 


EUROPEAN    NAMES. 


Abele,  473 ;  abete,  529 ;  abezzo,  529  ; 
acajou,  85,  574 ;  African  oak,  437  ; 
African  teak,  437  ;  alder,  461  ;  alli- 
gator-pear, 378  ;  almond,  190  ;  aloes- 
wood,  387  ;  angeli-wood,  426  ;  apfelsine, 
53  ;  apple,  205  ;  apricot,  191 ;  arancio, 
53  ;  areca  palm,  551  ;  arolla,  512  ;  ar- 
notto,  17  ;  arve,  512  ;  ash,  303,  576  ; 
aspe,  474  ;  aspen,  474 ;  Assam  caout- 
chouc,  117  ;  Atlas   cedar,  -524  ;   aune 


blanc,  461  ;  aune  glutineux,  461  ; 
auvier,  51 2  ;  avocado,  378  ;  avorniello, 
302. 
Bael,  57  ;  bagolaro,  428  ;  bamboo,  564  ; 
bamboo  (male),  569  ;  banyan,  413 ; 
baobab,  30  ;  barberry,  11  ;  bastard 
cedar,  68,  71  ;  bastard  teak,  152  ;  bay- 
berry,  496  ;  bead-tree,  68  ;  beberine-tree, 
373  ;  Bedford  willow,  466  ;  beech,  491  ; 
beefwood,    435 ;    Bella  Sombra,   371  ; 
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bendy,  572  ;  bergamot,  54  ;  betel-palm, 
542,  551 ;  bergnister,  483  ;  bigaradier, 
53  ;  birch,  459  ;  birke,  469  ;  blackberry, 
197  ;  black  hickory,  499  ;  black  poplar, 
472  ;  black  walnut,  499 ;  blackwood, 
148 ;  bladder-senna,  137 ;  blue  gum, 
231;  bog -myrtle,  496;  bois  de  Ste 
Lucie,  195  ;  bosso,  447  ;  bouleau,  459  ; 
box,  447 ;  bramble,  197 ;  bread  fruit- 
tree,  426  ;  buche,  491 ;  buchsbaum, 
447  ;  buckthorn,  93  ;  buis,  447  ;  bul- 
lace,  192  ;  bullet-wood,  292  ;  bullock's- 
heart,  6 ;  butter-nut,  499. 
Calamander,  296 ;  camel-thorn,  88,  144 ; 
canoe  -  birch,  459  ;  candleberry,  496  ; 
caoutchouc,  427;  caper -plant,  14; 
carob-tree,  166  ;  castor-oil  plant,  445  ; 
catechu,  187 ;  cedar  (Himalayan  pen- 
cil), 538  ;  cedar  (American  pencil),  539  ; 
cedar  of  Lebanon,  524  ;  cecLratier,  52  ; 
cedro,  52  ;  ceinbrot,  512  ;  charcoal-tree, 
430  ;  charme,  498  ;  chfttaignier,  491 ; 
chene  chevelu,  485  ;  chdne  garrique, 
487  ;  chene  kermes,  487  ;  chene  liege, 
485 ;  chene  peMoncule*,  483  ;  chelae 
rouvre,  483  ;  chene  tauzin,  484  ;  chdne 
zeen,  484  ;  cherry,  193  ;  chestnut,  491 ; 
China- grass,  402;  China- rose,  200; 
Chinese  guelder-rose,  211 ;  Chittegong- 
wood,  66  ;  cinnamon-tree,  375  ;  cinresso, 
538  ;  cirmolo,  512  ;  citron,  51 ;  cittron- 
nier,  52  ;  clearing*nut  tree,  317;  cluster-* 

Sine,  514  ;  cocoa-nut,  557  ;  cocoa-nut, 
ouble,  545  ;  coco  de  mer,  545  ;  coffee, 
276  ;  copal-tree,  26  ;  cotton,  28  ;  cotton- 
tree,  31 ;  coudrier,  494  ;  cow-tree,  427  ; 
crab,  Siberian,  205  ;  crack  -  willow, 
466  ;  croton,  440  ;  currant,  black,  215  ; 
custard-apple,  6  ;  cypress,  583. 

Dantzig  fir,  513  ;  date  -  palm,  553  ;  date, 
wild,  554 ;  date,  dwarf,  555 ;  deodar, 
516  ;  dogwood,  253  ;  Douglas  sprute, 
527  ;  Doum  palm,  646  ;  dwarf  elder, 
260. 

Eagle-wood,  387 ;  ebony,  296 ;  edelka- 
stanie,  491  ;  edeltanne,  529  ;  eibe,  539  ; 
elephant-apple,  56  ;  elm,  433  ;  elephant- 
creeper,  343  ;  epicea,  526  ;  esche,  576. 

Feldruster,  433;  fever -nut,  156;  fichte, 
526  ;  fig,  418,  577  ;  flame  of  the  woods, 
275 ;  fohre,  513 ;  frascinu  di  manna, 
302 ;  frene,  576. 

Gelso  nero,  407  ;  gene>rier,  535 ;  goose- 
berry, 213  ;  graselbeere,  213  ;  green- 
heart,  373  ;  groseille,  213  ;  guava,  232 ; 
guelder  rose,  257  ;  gum-arabic,  57,  181. 

Hainbuche,  493 ;  hasel,  494 ;  hawthorn, 
207  ;  hazel,  494  ;  heliotrope,  335  ;  hem- 
lock spruce,  527;  henna -plant,  238; 
hetre,  491  ;  hickory,  497,   499 ;  Hima- 


layan cedar,  516 ;  Himalayan  cypre 
533  ;  Himalayau  holly,  76  ;  Himalay 


•resa, 
Lyan 

honeysuckle, "  256  ;  Himalayan  labur- 
num, 132;  hog -plum,  128;  honey- 
suckle, 254  ;  hop-hornbeam,  493  ;  horn- 
beam, 493  ;  horse-chestnut,  104  ;  hone- 
radish  tree,  129. 

If>  539  ;  Indian  coral  -  tree,  139  ;  Indian 
horse  -  chestnut,  103,  574 ;  Indian  la- 
burnum, 164  ;  Indian  nettle-tree,  430  ; 
Indian  redwood,  71 ;  Indian  rose,  200  ; 
indigo-plant,  135  ;  iron  wood  of  Burmah, 
171 ;  ivy,  248. 

Jack- tree,  425  ;  Japan  camphor-tree,  376  ; 
jasmine,  311 ;  jujubier,  85 ;  juniper,  585, 
juniper  (black),  537. 

Kiefer,  613  ;  kino,  153  ;  korbweide,  470 ; 
krausbeere,  213 ;  krummholz,  513 ; 
krusbaer,  213;  krnshownik,  213. 

Lac-tree,  26  ;  lace-bark,  387  ;  larch,  631  ; 
larche,  531 ;  larice,  531  ;  latsche,  513; 
laurel,  884  ;  legfthre,  513  ;  lemon,  51 ; 
lime,  acid  and  sweet,  52 ;  lime-tree,  36  ; 
limonier,  52  ;  loblolly  pine,  510  ;  Lorn- 
bardy  poplar,  472  ;  loquat,  575  ;  lotus- 
tree,  298. 

Mahogany,  70  ;  maki,  514  ;  Malacca  cane, 
560  ;  mammoth-tree,  504  ;  mango-tree, 
125 ;  mangrove,  219 ;  Manilla  tamarind, 
173  ;   manna -ash,   302  ;  maple,    109 
marking-nut  tree,  124  ;  maulbeerbaam 
407  ;  medlar,  206  ;  meleze,  531 ;  mico 
coulier,  428  ;    Midnapur  creeper,  343 
milk -bush,  439  ;  mistletoe,  392  ;  mon 
key-bread  tree,  30 ;  moro,  407 ;  mul 
berry,  407  ;  raurier,  407 ;  myrrh,  63 
myrtle,  232  ;  Mvsore  thorn,  156. 

Nectarine,  191 ;  Neem-tree,  67 ;  Nepal 
bladder-senna,  136  ;  Nepal  privet,  310 ; 
nettle,  404 ;  noyer,  497 ;  oak,  479 ; 
oak,  British,  483  ;  oak,  cork,  485  ;  oak, 
dyer's,  485  ;  oak,  gall,  485 ;  oak,  holm, 
480 ;  oak,  mossy-cupped,  485 ;  oak, 
Turkey,  485  ;  oak,  Vallonea,  485  ;  ole- 
ander, 329  ;  olive,  307  ;  olmo,  433  ;  on- 
tanonero,  461  ;  orange,  53 ;  oranger, 
63  ;  oriental  plane,  434 ;  orme,  433 ; 
ornello,  302  ;  osier,  470. 

Palm-oil,  558 ;  palmyra,  544  ;  palo  de 
vaca,  427 ;  papaw,  245 ;  paper-birch, 
459 ;  paper-mulberry,  410 ;  para-rub- 
ber, 445 ;  peach,  191 ;  pear,  203  ;  pee- 
pul,  416  ;  perlaro,  428 ;  Persian  lilac, 
68  ;  peuplier  blanc,  473  ;  pezzo,  526 ; 
physic-nut,  442  ;  pigno,  516  ;  pignon, 
516  ;  pin  k  crochets,  513 ;  pine,  clus- 
ter, 614;  pine,  loblolly,  510;  pine, 
long-leaved,  509 ;  r»ine,  pitch,  609,  510 
pine,  stone,  516 ;  pine,  Weymouth,  512 
pine,  white,  612 ;  pine,  yellow,  509 
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pin  d'alep,  516  ;  pinie,  516 ;  pin  mari- 
time, 514;  pin  sylvestre,  513;  pis- 
tachio, 123;  plane,  434;  plum,  192; 
poirier,  204 ;  pomegranate,  241 ;  pome- 
ranze,  53 ;  pomplemoes,  55 ;  poplar, 
472  ;  porcupine-wood,  558  ;  Portia-tree, 
572 ;  portogallo,  53  ;  prickly  pear,  245, 
576  ;  primrose -creeper,  334;  pomelo, 
55. 

Quince,  205. 

Raisin  d' Ameriquo,  871 ;  Rangoon  creeper, 
220 ;  rattan,  559  ;  red  deal,  513  ;  red 
gum,  232  ;  red  sanders,  153  ;  red  sorrel, 
28  ;  red-wood,  504  ;  rheea,  402  ;  rhodo- 
dendron, 281  ;  rose,  199 ;  rose-apple, 
332;  roselle,  28;  rosewood-tree,  148; 
rothtanne,  526. 

Sago,  560  ;  sahlweide,  467 ;  sal,  26  ;  sal- 
low, 467;  sandal-wood,  398 ;  sapin,  529 ; 
sappan-wood,  156  ;  sassafras,  876  ; 
satin-wood,  74 ;  saule  blanc,  466 ; 
saule  marceau,  467 ;  Scotch  fir,  513 ; 
Scotch  rose,  202 ;  schwarzerle,  461  ; 
schwarzkiefer,  514  ;  seaside  grape,  878  ; 
service,  207 ;  shaddock,  55 ;  she-oak, 
435;  shoe-flower,  28;  silberpappel,  478 ; 
silver  fir,  528,  629 ;  siris,  176,  177 ; 
sisaoo,    149;   sloe,   192;   snake-wood, 


428  ;  soap-berry,  108  ;  sour-sop,  6 ; 
sovero,  485 :  spindle-tree,  78  ;  spruce, 
626;  spurge-laurel,  884 ;  stieleiche,  483; 
stone-pine,  616;  stringy -bark,  231; 
sugar-apple,  6  ;  sughero,  485  ;  sumach, 
120  ;  sweet-bay,  884  ;  sweet-gale,  496  ; 
sweet-sop,  6 ;  sycamore,  109. 

Tacahamac,  476  ;  talipat-palm,  549  ;  tal- 
low-tree, 441 ;  tamarind,  168 ;  tanne, 
629  ;  Tartaric  furze,  134  ;  tasso,  689 
tea-plant,  25 ;  teak,  354,  577  ;  toon,  72 
torch -tree,   275;   traubeneiche,   483 
Trincomalee  wood,  36 ;  tremble,  474. 

Ule  tree,  427  ;  ulme,  483. 

Varnish-tree,  121 ;  vegetable  ivory,  660  ; 
vine,  98. 

Wachholder,  685  ;  walnut,  497 ;  wall- 
nuss,  497  ;  wattle,  silver,  180 ;  waz- 
mvrtle,  496  ;  wax-palm,  552  ;  weeping 
willow,  465 ;  weiscnsel  kirsche,  195  ; 
weisserle,  461 ;  weisse  weide,  466 ; 
weisstanne,  529;  west -coast  creeper, 
834 ;  white  thorn,  207 ;  willow,  466  ; 
wood-apple,  66;  woodbine,  254 ;  wood- 
oil  tree,  26 ;  wych,  483. 

Yeusc,  480 ;  yew,  539. 

Zerreiche,  485;  zirbelkiefer,  612;  zitter 
pappel,  474  ;  zurgelbaum,  428. 


2  P 
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Abelia,  257. 
trlHora,  257. 

Abies,  525. 
alba,  459;  Anollinit,  580: 
baboren8is,  580;  canaden 
sis,  527;  oephalonica,  530; 
Douglasii,  527  ;  dumosa, 
527;  excelsa,  526;  Khut- 
row,  525;  Nordmanniana, 
530;  poctinata,  529 ;  Pind- 
row,  628 ;  Pinsapo,  580  ; 
Rtgmoi  AmalicB,  580; 
Smithiana,  525;  spinuloia, 
525 ;  Webbiana,  528. 

Abietinete,  508. 

Abrus,  188. 
precatorios,  189. 

Acacia,  179. 
amara,  178 ;  arabica,  180, 
575 ;  ccoeia,  189 ;  Catechu, 
Bentham,  187;  Cateohu, 
Willi,  186;  catechuoidet, 
186;  concinna,  188;  cu- 
premformii,  182 ;  deal- 
bata,  180;  dutnoea,  185; 
eburnea,  188,  675 ;  Farne- 
siana,  180 ;  ferruginea, 
185 ;  frondota,  172 :  hamu- 
losa,  185 ;  Inttia,  189 :  Jac- 
quemonti,  183;  Jutibris- 
tin,  177 ;  kaiwraentit,  178 ; 
Latroiium,  loO,  576 ;  Ltb~ 
bek,  176 ;  lenticularis,  186 ; 
leuoophlioa,  184 ;  melan- 
oxylon,  180 ;  modesta,  185 ; 
nollit,  177 ;  nilotioa,  181 ; 
odoratistima,  175 ;  pennata, 
189;  planifrona,  675;  po- 
liaoanlba,  188 ;  proeera, 
175;  rugata,  189;  rupes- 
tria,  184,  575;  Sandra, 
186;  Senegal,  575;  Smith- 
iana, 178:  tpeciota,  176; 
ttipulata,  178  ;  Soma,  187  ; 
Sundra.  186;  Verek,  186, 
575;  Wightii,m. 


Acalypbeee,  486. 

Acer,  108. 
argutum,  112 ;  caesium, 
111 ;  Campbelli,  109 ;  cam- 
pestre,  109 ;  oaudatum, 
112 ;  creticum,  111 ;  cnl- 
tratum,  112;  Hooked,  109; 
latum,  112 ;  lawigatam, 
110;  lanrinum,  110;  Lo- 
belii,  113;  Mono,  112; 
monspessulamim,  109,  111; 
oblonxrum,  110;  opulifoli- 
um,  109,  110;  palmatum, 
109 ;  pectinatum.  112; 
pennsylvanicum,  109,  110; 
pentapomicum,  111 ;  pic- 
tum,  109, 112;  platanoides, 
109, 110  ;  pseudoplatanus, 
109,  111 ;  reticulatum,  110 ; 
rufinerve,  109 ;  aacchari- 
num,  109, 110;  aikkimeose, 
109;  spicatum,  109,  110; 
sterouliaceum,  112;  tatari- 
oum,  109 ;  Thomaoni,  109 ; 
trifidum,    111 ;    villoeum, 

Achras. 
Sapota,288. 

Acrooarpus. 
fraxinifolius, 

Actinodaphne,  675, 158. 
angtistifolia,  881;    Hook- 
ed, 881 ;  lanceolata,  381. 

Adansonia,  29. 
digitata,80. 

A  delta, 
neritfblia,  446;  rttuta,  446. 

Adenanthera,  16*8. 
aeuleata,  169;    (htdhensis, 
168 ;  pavonina,  168. 

Adina.263. 
oordifolia,  268;  seesUifolia, 
264. 

&*\%  57. 
Marmeloa,  67. 

JSschynomene. 


aspera,   147;  grandi/bra, 
137;  Sedan,  l$I. 

AculufljlOS. 
aetamica,  104;  Hippocas~ 
tanum,  104,   574;  iadica, 
108,  674;  punduana,  104. 

Agati. 

AfSnthus,  5a 
excelsa,   58;    glandulosa, 
68 ;  malabarica,  68,  572. 

Alangieas,  250. 

Alangium,  250. 
deeapetalum,  250;  Kexape- 
talum,    250 ;    Lamarckii, 
260;  tomentosa,  250. 

Albkria,  174. 
amara,  178,  575 ;  Julibris- 
8in,177,676;Ubbek,176; 
675;  lophantha,  174  ;  hi* 
cida,  174 ;  odoratiaaima, 
175 ;  proeera,  175, 675;  sti- 
pulate, 178. 

Alhagi,l44. 
Maurorum,  144. 

Alnus,  459. 
glutinoaa,461 ;  inoana,  461 ; 
nepalensis,    460 ;    nitida, 
460 ;  orientalis,  461. 

Alstonia,  825. 
cuneata.  825 ;  lucxda,  827 ; 
scholari*.  826. 

Amoora,  69. 
Bohituka,  69,  678. 

Ampelidese,  97. 

Ampelonsi*. 
htmalayana,  100. 

Amygdalut. 
communis,  190 ;  pertiea,  191. 

Amyrit, 
pentaphylia,  49. 

Anaeardiaoen,  117,  674. 

Anamirta,  8. 
CocculuB,  8,  671. 

Andertonia. 
Rohiinka,  69. 
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Andrachne,  456. 

aspera,    457 :    cordifolia, 

456 ;  telephioides,  457 ;  tri- 

foliata,446. 
Andromeda,  279. 

formosa,   280;   ovalifolia, 

280. 
Anisonema. 

mulHjhra,  453. 
Anogeissus,  227. 

acuminata,  228;  latifolia, 

227;  mvrtifolia,  229;  pen- 

Auona,  4,  6. 

munoata,  6;  reticulata,  6 ; 

squamosa,  6. 
Anonaoes,  4. 
Anquetilia. 

Laurtola,  50. 
Anthocephalus.  261. 

Cadamba,  261. 
Antiaris. 

innoxia,   427 ;     saccidora, 

427;  toxicaria,  427. 
Antidesma,  446. 

diandrum.  447;  Ghaasem- 

billa,    446  ;    paniculatum, 

446 ;  pubescent,  446. 
Aperula. 

Neesiana,  888. 
Apooynete,  819. 
Apollonias. 

ArnottJ,  877. 
Aquilaria. 

Agallocha,  387,  677. 
AraBa,  248. 

cachemirica,  248,  577;  di- 

gtiata,    249 ;    papyrtfera, 

Araliaceae,  247. 
Araucaria,  503. 

Bidwilli,  503;   imbricate, 

503. 
Araucarie®,  503. 
Arceuthobium,  394. 

Oxycedri,  394. 
Arceuthos, 

drupacea,  539. 
Ardisia,  286. 

floribunda,  287;  humilis, 

287 ;  solanacca,  287. 
Areoa. 

Catechu,  551. 
Arecineee,  543. 
Areoga. 

saccharifera,  550. 
Argyreia,  342. 

barbigera,  343;  bona-nox, 

343;  capitata,  343;  oune- 

ata,  344 ;  ornate,  343 ;  set- 

osa,  344:   speciosa,  343; 

uniflora,  342. 
Armeniaca. 

vulgaris,  191. 
Artocarpesa,  400. 
Artocarpus,  425. 

Chaplasha,  426 ;  hirsuta, 


426;  incisa,  426;  integri- 

foiia,  425 ;  Lakoocha,  426. 
Arundinaria,  562. 

faloata,  562;  utilis.  562; 

Wightiana,  568. 
Asolepiadecs,  329. 
Asdepias. 

gigantea,SSl;pallidat9»i; 

tenacissima,  333 ;  tinctoria, 

882. 
Aspidopterys,  44. 

lanuginosa.  44 ;  nutans,  45, 

572;   RoxDurghiana,   45; 

Waliichii,  572. 
Atraphaxis. 

afyhanica,   373 ;   spinosa, 

873. 
Aucuba,  254. 

himalaioa,  254;  japoniea, 

254. 
Aurantiacese,  46. 
Averrhoa,  45. 

Bilimbi,    46;   Garambola, 

45. 
Avicennia?  871. 

officinalis,  371;  tomentosa, 

871. 
Azadirachia. 

indioa,  67. 

Bceobotrys. 
indica,  288. 

Balanites,  59. 
aegyptiaca,     Delile,     59 ; 
ayyptiaca,     Wight,     59 ; 
Roxburghn,  59. 

Balsamodeudron,  63. 
Berryi.65;  gileadense,  65, 
578;  Mukul,  64;  Opobal- 
samum,  65 ;  pubesoens,  65; 
Roxburghii,  65. 

Bambusa,  564. 
arundinacsa,  Ait.,  568 ; 
arundinacea,  Retz.,  564; 
Baloooa,  567 ;  Falooneri, 
568;  nutans,  567;  poly- 
morpha,  565, 567 ;  spinosa, 
566 ;  stricta,  569 ;  Tkouar- 
sii,  668 ;  Tulda,  566 ;  vul- 
garis, 668. 

Bambusan,  561. 

BapHsia, 
nepalensis,  132. 

Barringtonia,  236. 
acutangula,  235. 

Bassia,  289. 
butyracea,  290;   latifolia, 
289;  longifolia,  290;  Par- 
kii.291. 

Batis. 
spinosa,  401. 

Bauhinia,  158. 
acuminata,  159;  Candida, 
161 ;  emarginata,  161 ;  mal- 
abarica,  159;  parviflora, 
159 ;  purpurea,  160 ;  race- 
moss,  Lam.,  159 ;  racmosa, 


Vahl,  161;  retusa,  161; 
tomentosa,  159 ;  triandra, 
160;  Vahlii,  161,  575;  va- 
riegate, 160. 

Beilschmiedia,  878. 
mgifolia,  879 ;  Roiburghi- 
ana, 378. 

Benthamia. 
fragifera,  253. 

Berbendee.  11. 

Berberis,  11. 
aristata,  12;  aaiatica,  12, 
571 ;  kunawarensk,  12, 578 ; 
LescbenauUii,  12 ;  Lycium, 
12,  571  ;  nepalensis,  12, 
571;  tinctoria,  12;  vulga- 
ris. 11. 

Berchemia,  90. 
floribunda,  91 ;  lineata,  91 ; 
racemosa,  91. 


loenigii,  48. 

Berry  a. 
Ammonilla,  36. 

Betula,  457. 
acuminate,  458 ;  alba,  459; 
alnoides,458;  Bhojpattra, 
457;  cylindrostackgs,  458; 
Jacquemontii,  457;  nitida, 
458;  papyraoea,  459:  ut- 
ilis, 457.      ^^ 

Betulaoeae,  457. 

Bignonia, 
anuena,  349;  cfolonoides, 
852;  crispa,  850;  glaum, 
852;  indica,  347;  quadru 
locularis,  350;  spatkacea, 
850;  suaveolens,  851 ;  tvfc- 
rosa,  347;  undulata,  852; 
xylocarpa,  849. 

Bignoniaceo*,  346. 

Biota,  503. 
orientalis.  534. 

Bischoffia,  445. 
javanica,  446, 578 ;  obtongi- 
folia,  446. 

B(xa,17. 
Orellana,  17. 

Bixinea,  16. 

Blaberopus. 
lucidus.  827. 

Blackwellia 

t  nepalensis,    244 ;     tomen* 
tola,  248. 

Blumea. 
grandis,  405. 

Beehmeria,  402. 
efmtescens,  406 ;  frutesceos, 
406 ;  maorophylla,  403 ; 
var.  macrostachya,  408; 
nervosa,  408;  nivea,  402; 
platyphylla,  408;  Puya, 
406;  rotundifolia,  408; 
rugulosa,  408;  salicjfolia, 
405 ;  var.  soabrella,  408  ; 
tenacissima,  838. 

Bombax,  80. 


Digitized  by  LjOOQIC 


598 


INDEX  OF  ORDERS,  GENERA,  AND  SPECIES. 


gotsypinum,  17 ;  heptaphvl- 

Imm,  81 ;  malabaricum,  81. 
Boragea,  885. 
Boragineffi,  835. 
Borassinete,  543. 
Borassus,  544. 

JSthiopum.   545;   flabelli- 

formiB,  544. 
Boswellia,  61. 

glabra.  61,    578;   serrata, 

61. 578 ;  thurifera,  61,  573. 
Bradleia. 

lanceolaria,    453 ;    ovata, 

452. 
Breynia,  455. 

rhamnoides,  455. 
Briedelia,  458. 

acuminata,'  458;   collina, 

450  ;  crenulala,  449 ;  mon- 

tana,    450 ;     oblongtfolia, 
•    451;    retusa,   449;    scan- 
dens,   449;   spinosa,   449; 

stipularis,  449. 
Briedelie©,  486. 
Brosimum,  427. 

Aubletii,    428;    discolor, 

428 ;  Namagua,  428. 
Broussonetia. 

papyrifera,  410. 
Bruguiera,  218. 

caryophylloides,  219;  eri- 

opetala,  219 ;  gymnorhisa, 

2l9 ;  malabariea,  219 ;  pa- 

rietosa,    219 ;    parviflora, 

219,  Rkeedii,  219. 
Brya. 

Ebenus,  147. 
Buchanania,  127. 

latifolia,  127. 
Buddleia,  318. 

asiatica,  318 ;  erispa,  818 ; 

discolor,  818 :  Neetnda,  818 ; 

paniculate,  $18,  576. 
Bursera. 

serrata,  61,  573. 
Burseraoe®,  61. 
Butea,  141. 

frondosa,  142; 

143;  Buperba.ll 
BUttneriacea*  82. 
Buxacea,4S6. 
Buxus,  486,  447. 
saluma,m;  sempervirens, 

447;  Wallichiana,  447. 

Cactew.245. 

Cactus, 
indicus,  245 ;  Opuntiainer* 
mis,  246;  Tuna,  247. 

CfeseJpinia,  155. 
Bonduo,  156 ;  Bonducella, 
156;  ooriaria,  157;  cucu£ 
lata,  155 :  Nuga,  157 ;  *wa- 
icutata,  157;  pulohemma, 
157;  Sappan,  156;  sepi- 
aria,  156. 

Cnsalpiniea,  154. 


Calamus,  558. 
fasoioulatus,  559;  latifol- 
ius,  560;  Rotang,  559; 
RoxburgKii,  559;  Royle- 
anus.  559 ;  Scipionum,  560 ; 
tenuis,  559. 

Callicarpa,  868. 
arborea,  868  ;  incana,  868 ; 
lanata,  Hook.,  368;  lanata, 
Linn.,  868 ;  lanceolaria, 
369;  longifolia,  869;  ma- 
crophylla,  868 ;  Roxbwrghii, 
868:  tomentosa,368;  Wal- 
lichiana, 368. 

Calligonum,  872. 
conosum,     372 ;     polygo- 
noides,  372. 

CWUtriSj  508. 
quadnvalvis,  535. 

Calosanthes,  347. 
indioa,  347. 

Calotropis,  381. 

atea,    831  ;    procera, 


Galyoopteris. 

floribunda,  220. 
Camellia,  25. 

Bohea,  25;   japonica,  25; 

Thea,  25 ;  (hetfera,  25. 
Canphora, 

officinarum,  876. 
Cansjera,  75. 

Rheedli,  75, 573 ;  scandens, 

75. 
Canthium. 

didymum,    276 ;    umbella- 

tun,  276. 
Cappariden,  18. 
Capparis,  13. 

aphylla,  14.  571 ;  horrida, 

15,  572 ;  Murrayana,  14 ; 

obovata,  14 ;  seniaria,  15 ; 

Sodada,  14;   spinosa,  14; 

gUM*   16;    uyltMca, 

Caprficus,  419. 

Capnfoliacete,  254. 

Caragana,  133. 
ambigua,  184;  brevispina, 
188;  erassioaulis,  134; 
Gerardiana,  133;  pygmsa, 
134;  spinosissima,  188;  uli- 
oina.  134 ;  versicolor,  134. 

Caralfia,  219. 
integerrima,  219;  lances** 
folia,  220;  lucida,  220. 

Careva,236. 
ar borea,  236 ;  var.  austra- 
lis,?^; herbacea,  237. 

Carica,244. 
Papaya,  244,  573. 

Cariasa,320. 
Carandas,   320;   congtsta. 
320;  diffusa,  821. 

Carissea,  320. 

Garpinus,  492. 
Betulus,   498;    dninensis, 


493;  faginea,  492;  orient 

talis,  493 ;  viminea,  492. 
Carya,497. 

aiba,497. 
Caryopteris,  370. 

WaUiohiana,  370. 
Caryota. 

urens,  550. 
Casearia,  242. 

elliptica,  243;  graveoleM, 

243;  tomentosa,  243. 
Cassia,  164. 

angustifolia,  166;  auricu- 

lata,    165;    Fistula,    154; 

holosericea,   166;    lanceo- 

lata,  166;   obovata,   166; 

obtusa,  165. 
Cassine. 

excelsa,  76. 
Castanea,  490,  491. 

indica,   490 ;    vesca,    491  ; 

vulgaris.  491. 
Castanopsis,  489. 

indioa,    487,   490;    tritra- 

loides,  490. 
Castilloa. 

elastica,  427. 
Casuarina. 

equisetifolia,    436 ;    muri- 

cata,    385 ;    quartrivatvis, 

435;  stricta,«5. 
CasuarinesB,  485. 
Cathartocarpus. 

Fistula,  164. 
Ceanothus. 
fiavescens,  92 ;  triquetra,  92. 

australis,  73;  serrata,  73, 

578 ;  Toona,  72,  573. 
Cedrus,  516. 

atlaniica,    524;    Deodara, 

516;  LibanL524. 
Gelastrinea,  77. 
Celastrus,  80. 

Montana,  81;  nutans,  82; 

paniculatus,  82 ;  rufua,  80 ; 

senegalensisy  81 ;  spinoeae, 

80 ;  vertieiUata,  19. 
Celtidesj,  400. 
Celtis,428. 

Acaia,439;  australis,  428 ; 

caucasica,  428,  429;  erio- 

oarpa,  439'  glabra,  429; 

nepalensis,  429;  oruntalu, 

430;  poUtoria,  480;  Rox- 

burghii,  429;  serotina,  429; 

Utrandra,428ti29;  CriiMr- 

wo.429. 
Cephalostaohyum. 

pergraeile,  567. 
Cerasus. 

caproniana,  193 ;    commta, 

194;  MahaUh,  195:    Pa- 

dus,  194 ;  Puddwn,  194. 
Ceratonia. 

Siliqaa,  166. 
Cerbera,821. 
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Odollam,  322. 

Ceriops,  218. 
Candolliana,  218. 

Ceroxylon. 
andicola,  551. 

Chamserope,  546. 
excelsa,  547 ;  Griffithiana, 
547 ;  Griffithii,  647 ;  humi- 
lis,  547;  khasyana,  Griff., 
547 ;  khasyana,  Madd.,  546 ; 
Martiana,  646 ;  Ritchie- 
ana,  547. 

Chenopodiaeett,  814. 

Chickrassia. 
tabularia,  66. 

Chloroxylon,  73. 
Swietenia.  74. 

Chondodenaron. 
tomentosum,  373,  571. 

Chonemorpha,  328. 
antidysenierica,  326;  mao- 
rophylla,  328. 

Cinchona,  264. 
Calisaya,  266;  Carabayen- 
sis,  266:  Chahuarguera, 
Pavon,  267 ;  Condaminea, 
266 ;  cordifolia,  265;  cor- 
ymbosa,  265;  orispa,  267; 
excelsa,  267 ;  heterophylla, 
267 ;  Joeephiana,  266 ;  lan- 
cifolia,  266 ;  micrantha, 
267 ;  nitida.  267 ;  officinalis, 
266 ;  Pahudiana,  266 ;  peru- 
viana, 267 ;  pitayenais,  266 ; 
suoeirubra,  265 ;  tkyr$i- 
flora,  268;  Trianas,  265; 
Urituainga,  267. 

Cinchonacece,  260. 

Cinnamonum,  374 ;  oJW- 
/arum,  374;  Camphora, 
376 ;  dubium,  375 ;  glan- 
duliferum,  870 ;  iners,  375 ; 
obtusifolium,  375 ;  Tama- 
la,  374;  Wightii,  376; 
Zeylanicum,  875. 

Ciasampelos,  10. 
convolvulacea,  10;  glabra, 
571 ;  Pareira,  10,  671. 

Cissvs. 
adnata,  100 ;  capreolata, 
101 ;  carnosa,  101 ;  edulis, 
100;  lanceolaria,  101;  latir 
folia,  99 :  quadrangularis, 
Linn., 100;  quadrangularis, 
Roxb.  100;  rosea,  100. 

Citrus,  50. 
acida,  62 ;  acidissima,  54 ; 
Aurantium,  58,  572 ;  Ber- 
gamia,  53,  64,  572 ;  Bigar- 
adia,  53,  672;  decumana, 
65,  672 ;  inermis,  51 ;  japo- 
nica,  50 ;  Lima,  54 ;  L%m- 
e(ta,53,572;  limonum,  51, 
672  ;  Lumia,  51,  572 ;  me- 
dica,  Linn.,  51, 572 ;  medi- 
co,, Risso  et  Poiteau,  51 ; 
nobilis,  61 ;  vulgaris,  672. 


Clausena,  49;  pentaphylla, 
49,  57l 

Cleistanthu8,  451. 
oblongifolius,  461. 

Clerodendron,  863. 
inerme,  863 ;  infortunatum, 
363 ;  odoratum,  370  ;  phlo- 
moides,  363 ;  serraxum, 
864  ;  Siphonanthus,  677, 
364 ;  Urnifolium,  364. 

Cluytia. 
collinoj  450 ;  montana,  450 ; 
oblongtfolia,  461 ;  scandens, 
449 :  spinosa,  449. 

Coocoloba. 
uvif era,  373. 

Coooulus,  9. 
acuminatum  10;   eordifoL 
™u>  8 ;  glaoer,  9 ;  laurifol- 
ius,  9  ;  Leeba,  9  ;    Rox- 
burahianus,  571;  villosus,  9. 

Cochlospermum,  17. 
goasypium,  1/. 

Coeoineas,  543. 

Cocoa,  556. 
mamillaria,     557 ;     nud- 
f  era,  566. 

Codiaeum. 
pictumAiZ;  variegatum,443. 

Coffea,  276. 
arabica,  276 ;  bengaleosis, 
277. 

Cola, 
acuminata,  277. 

Colbertia. 
coromandeliana,  2. 

Colutea,  186. 
arborescens,  137 ;  cruenla, 
137 ;  nepalensis,  136 ;  ori- 
entalia,  187. 

Colvfflea,  157. 
raeemosa,  157. 

Combretace®,  220. 

Combretum,  220. 
deoandrum,  221, 576 ;  nan- 
urn,  221. 

Coniferae,  602. 

Conocarput. 
acuminata,  228. 
latifolia,  227;  myrtifolia, 

Conoctphalus. 
niveut,  405. 

ConvolrulaoecB,  341. 

Convolvulus, 
barbyer,  348. 

Copernicia. 
cerifera,  562. 

Corchorus. 
capsularis,  37. 

Cordia,8S6. 
angustifolia,  388;  ineana, 
338;  latifolia,  836;  Mac- 
leodii,  387;  Myxa,  836; 
obliqua,  836 ;  polygama, 
336;  Rothii,  338 ;  vestita, 
338 ;  Wafflchii,  837. 


Cordiacea,  336. 

Cordie®,  335. 

Coriaria. 
myrtifolia,  129;  nepalen- 
sis, 128. 

Coraacese,  250. 

Cornus,  252. 
australis,   258 ;    capitata, 
258 ;  macrophyUa.  252 ;  ob- 
longa,  253;  sanguinea,  253. 

Corylaoese,  477. 

Corylus,  493. 
Avellana,    494;    Colurna, 
494  ;  ferox,  494  ;  Jacquc- 
montii,  494 ;  lacera,  494. 

Corypha. 
elata,  549;  TaKera,  549; 
umbraculifera,  549. 

Coryphinese,  543. 

Cotoneaster,  208. 
acuminata,    209 ;    aMnis, 

208  ;  bacillaris,  208 ;  buxi- 
folia,  210 ;  crenulata,  208 ; 
oongesta,  210  ;  frigida, 
209:  glauca,  210;  micro- 
phylla,  209 ;  nummularia, 

209  ;  obtusa,  208  ;  Pyra- 
cantha,  208  ;  thvinsafolia, 
210 ;  vulgaris,  209. 

CovellU,  411,  412,  424, 577. 

glomerata,  422 ;  macrophyl- 

la,  422. 
Crataegus,  207. 

crenulata,  208;afaw<»l210 ; 

monogyna,  207, 208 ;  Oxy- 

acantha,  Jacq.,  208;  Oxy- 

acantha,  linn.,  207 ;  Pyra- 

cantha,208. 
Crataaya,  16. 

religioaa,  16 ;  Roxburghii, 

16. 
Crescentiea,  846. 
Crotalaria,  144. 

fiurhia,  144;  juncea,  144. 
Croton,  439. 

lavigatus,  440 ;  oblongifoli- 

us,  440 ;  tebifenm,  441 ;  Tig- 

lium,  440 :  varugatum,  443. 
CrotoneiB,  436. 
Cryptolepis,  329. 

Buchanani,  330. 
Cudrania,  424. 

jayanensis,  425. 
Cupreasinea^  508. 
Oupressus,  632. 

laatigiata,  538 ;  funebris, 

634 ;  glauca,  584 ;  horisou- 

talis,  533 ;  luntanica,  534  ; 

semperyirens,  583;  toru- 


losa,  588. 
hipulifei 


Cupulifene,  477. 
Cyclobalanopsis,  478. 
Cyclobalanus,  478. 
Cydonia. 

vulgaris,  206. 
Cylicodaphnt. 

oblonga,  381. 
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Dalbergia,  147. 
frondosa,151;  hircina,  151 ; 
krowee,    154;   lanoeolaria, 

*  151;  latifolia,  148;  nigra, 
148;  Oojeinensis,146;  pani- 
oulata,  150;  rimosa,  148; 
robusta,  154 ;  scandens,  154 ; 
Sissoo,  149 ;  volubilis,  152, 
574. 

Dalbergieee,  131. 

Daphne.  884. 
acuminata,  885 ;  var.  bra- 
chyloba,  885 ;  buxifolia, 
885;  oaohemiriana,  885; 
cancscens,  886;  cannabina, 
886,  577;  eollina,  885; 
Oardneri,  886 ;  glandulosa, 

885  Hasminea,  885 ;  Laureo. 
la,  884;  Mezereon,  884  yam- 
cronata.  884  ipdora,  Don, 
886;  odora,  Thunb.,  886; 
oleoides,  885 ;  papyraoea, 
886,  577 ;    smcea,    Don, 

886  ;  sericea,  Vahl,  885 ; 
virgata,  886. 

Daphnidium,  888. 
bifarium,  888;  puloherri- 
mam,  88& 

Debregeasia.  405. 
bioolor,   405 ;    hypoleuea, 
405 ;  longifolia.  405. 

Dendrocalamus,  569. 
Hamiltonii,    570;    Hook- 
er!, 570;  latiflorus,   570; 
Parishii,    570 ;    strict**, 
569. 

Derrifl,  154. 
Krowee,  154,  575  ;  soan- 
dens,  154 ;   robusta,  154, 
575. 

Desmodium,  145. 
argenieum,  145  *f  condn- 
num.  146;  dubium,  146; 
floribundum,  146 ;  ganget- 
ioum,  146;  gyrans,  146; 
latifolram.  145 ;  mulH- 
/lorwm,  146;  nutans,  145; 
oxyphyllum,  146  ;  pendu- 
lum, 146 ;  pulohellum,  145 ; 
tOiaBfolium,  145;  trique- 
tram,  146. 

Deutsia,211. 
Brunoniana,  212;  oorym- 
bosa,  212 ;  staminea,  212. 

Dicerma. 
nukkeUum,  145. 

Dichroetaohys,  171. 
einerea,  171. 

Dilleniaoee,  1. 

Dillenia,  1. 
augusta,  2 ;  aurea.  2 ;  In- 
dlca,  1 ;  ornata,  2 ;   pen- 
tagyna,  2;  j*to«,  2 ;  #/*- 
aosa,  1. 

Diospyros,  294. 
cap%tulata,287;  Cbloroxy- 
lon,  297;  cord\folia,  290; 


Ebenum,  296 ;  Embryop- 
teris,  298 ;  exseulpta,  295 ; 
glutwosa,  298  ;  Goindu, 
296 ;  lanceaefolia,  297 ;  Lo- 
tas, 297 ;  Melanoxylon, 
294 ;  montana,  296 ;  quav 
sita,  296 ;  tomentasa,  295 ; 
Tvpm.295:  Waldemarii, 
296 ;  Wightiana,  295. 

Dipterooarpeeo,  26. 

Dipterocarpus,  26. 
tuberculatum,  27,  447. 

Dodecadenia. 
grandiflora,  881. 

Dodonsea,  113. 
angusttfolia,  113 ;  Bvrman- 
niana,  113;  dioica,  113; 
▼iscosa,  118. 

Dolichandrone. 
erispa,  850;  falcata,  850. 

Ebenacea,  294. 

EchUes. 
anHdysenlerica,  826 ;    di- 
chotomy, 827  ;   Jrutescens, 
827;  tnacrophylla,  828. 

Edgeworthia. 
buxifolia,  287;    Gardneri, 
886. 

Edwardsia. 
Hydaspica,  182 ;    mollis, 


£1^6^839. 
acuminata,  839 ;  aspera, 
840;  cuneata,  841;  flori- 
bunda,  340;  l»vis,  340; 
obtusifolia,340;  ovalifolia, 
840 ;  serrata,  839 ;  «mW- 
lulata,  76 ;  viminea,  341. 

Ehretiew,  885. 

Elaagnece,  887. 

Elaagnus.  389. 
angusttfolia,  389 ;  arborea, 
390 ;  conferta,  390 ;  ferru- 
wwa.  390;  horten&is,  889 ; 
latifolia,  390 :  MoorcrofUi, 
389:  orienUdis,  889;  par- 
vifolia,   890;    umbeUata, 

Etois. 

guineensis,  558;  melano- 

oooca,658. 
Elnocarpus,  43. 

Qanitrus,  43 :  serratus,  43. 
Etoodendron,  82. 

Roxbarghii,  82. 
Embelia,284. 

Basaal,  284 ;glandulifera, 

284;  Ribee,  £84 ;  robusta, 

284;  TtjeriamcoUam,^; 

▼fflosa,285. 
EmUica, 

officinalis,  454. 
Embryopteris. 

glniinifera,  298. 
Engelhardtia,  499. 

Colebrookiana,  499;  Rox- 


burghiana,  500;   spioata, 

600. 
Entada,  167. 

Pursatka,  167;  scandens, 

167. 
Ephedra,  501. 

alata,   Dne.,  502;    alata* 

Schimp.  502 ;  Alte,  501 ; 

ciliaia,  501 ;  dutachya,  501 ; 

monostachya,  501;    vulga- 
ris, 501. 
Epicarpurus. 

orientalist  410;    spinous, 

Erica  arborea,  486. 

EricacesB,  279. 

Ericinea?,  279. 

Eriobotrya. 
japon.vca,  576. 

Erioglossum. 
edule,  108 ;  rubiginosum, 
108. 

Eriolana,  86. 
flavesoene,  86  ;    Hookeri- 
ana,  86 ;  spectabilis,  86 ; 
Stockaii,  36. 

Erycibe,  844. 
paniculata,    344;   Wight- 
iana,844. 

Erythrina,  189. 
arboreacens,  140 ;  indiea, 
139 ;  resupinata,  141  ; 
stricta,  Madden,  141  ; 
stricta,  Roxb.,  141 ;  suber- 
oaa,  140. 

Euapocyneee,  820. 

Eucssalpinien,  168. 

Eucalyptus,  230. 
Globulus.  231  ;  gigaMea, 
231 ;  obliqua,  281 ;  reaini- 
fera,232;  rostrata,  232. 

Eugenia,  232. 
oarYophyltaffolia,  234 ;  cor- 
asotdes,  284  ;  Jambolaua, 
233;  Jambos,  233;  ner- 
vosa, 284  ;  obtaaifolia, 
234 ;  operculata,  234 ;  P<m- 
iala,  234;  salkafoha,  234. 

Euonymus,  77. 
atropurpureus,  78;  echin- 
atus,  80;  europeeua.  78; 
fimbriates,  78 ;  grandiflor- 
us,  79  ;  Hamfltonianua, 
78  \  japonic**,  79 ;  lacerua, 
78 ;  pendulus,  79 ;  tingeoa, 
79. 

Euphorbia,  437. 
antiouorum,  488  \  Cattt- 
mandoo,  4S8;  Ltgvdaria, 
439;  neriifolia,  Linn..  439; 
neritfolia,  Roxb.,  439  ;  Ni- 
vulia,  439;  pentagyma,  438; 
pulcherrima,  439;  Royla- 
ana,  438YTiruoahi,  439; 
tortilU.  439;  trkona9438. 

Euphorbia©©*,  436. 

Euphorbie©,  436. 
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Eurya,  24. 
acuminata,  DC.,  24;  acu- 
minata, Royle,   24;  japo- 
nica,  24;  Wightiana,  24. 

Exooeoaria,  440. 
acerifolia,  441 ;  Agallocha, 
442 ;  baooata,  441 :  indioa, 
441 ;  insignia,  442  ;  sebi- 
fera,  441. 

Fagus,  490,  491. 
sylvatica,  491. 

Falconeria. 
insignii,  442;  malabarica, 
442 ;  Wallichiana,  442. 

Fktna. 
papyrifera,  250. 

Feronia,  66. 
Elephantum,  66,  572. 

Ficus,  411. 
Ampelos,  420;  affinity  416; 
bengalensis,  41 2 ;  var. 
bengalioa,  418  \Bmjamma, 
Roxb..  417;  Benjaininea, 
Linn,  417;  Carioa,418 ;  can- 
coides,  419 ;  Chincha,  577 ; 
comosa,  415;  conglomer- 
ata,  422 ;  oordifolia,  Blume, 
416;  oordifolia,  Roxb.,  416 ; 
Cunia,  421 :  cUtmonum,  428; 
elastica,  417;  erecta,  424; 
excelsa,  420 ;  foveolata, 
423 ;  glomerata,  422 ;  he- 
terophylla,  424;  hirsuta, 
423;  hirta,  423;  hispida, 
423;  indioa,  Linn.,  415; 
indica,  Roxb.,  412 ;  infeo- 
toria,  414;  laooifera,  418; 
laminoaa,  424 ;  lanoeolata, 
424,  677;  Luduoca,  424; 
macrophylla,  Deal,  418; 
macrophylla,  Roxb.,  422; 
mysorenaia,  414;  nemora- 
lis,  424 ;  nilida,  417 :  op- 
posiUfolia,  428;  pallida, 
417 ;  parasitica,  420 ;  popu- 
liformis,  416 ;  pubigera, 
424;  pyriformis,  577 ;  pyr- 
rhocarpa,  424,  677;  radi- 
cans,  421 ;  religiosa,  416 ; 
repens,  424 ;  reticulata, 
424;  retnsa,  417;  Rox- 
burghii,  Mia.,  423;  Rox- 
burghii,  Wall..  422;  scan- 
dens,  Roxb.,  421 ;  scandens, 
Roxb.  in  Stewart,  424; 
sclerocarpa,  422;  squa- 
mosa, 677 ;  Sycomorus, 
419;  terminaliotdes,  416; 
tomentosa,  414 ;  traohv- 
oarpa,  421;  triloba.  428; 
Tsiela,  415;  tubercnlata, 
424,677;  urophylla,  421; 
venom.  414;  virgata,  419, 
577 ;  Wightiana,  414. 

Firmiana  colorata,  84. 

Flaoourtia,  18. 


Ramontehi,    18 ;    sapida, 
18 ;  aepiaria,  18. 

Flemingia. 
Chappar,  143;  congesta, 
143;  fnUiculosa,  143;  in- 
yolucrata.  143 ;  tineata, 
143 ;  semialata,  143 ;  stro- 
bilifera,  143. 

Fluggea. 
Leucopyrus,  466. 

Foriunca. 
chinensis,  497. 

Fotherailla. 
involucraia.  216. 

Fraxinus,  361. 
angustifolia,  303:  austra- 
lis,  303;  excelsior,  303, 
676 ;  floribnnda,  302 ;  heter- 
ophylla,  303;  Moorcroft- 
iana,  304.  576;  Ornus, 
802;  oxyphyUa,  308;  re- 
tusa,  808;  rostrata,  808; 
rotundtfolia,  302 ;  syriaoa, 
803 ;  tanthavy hides,  804. 

G&rtncra. 
racemosa,  44. 

Galactodendron. 
utile,  427. 

Galedupa. 
indica,  163. 

Galege®,  131. 

Gardenia,  269. 
arborea,  270;  dumstorum, 
273 ;  enneandra,  272 ; 
florida,  271 ;  gummifera, 
270;  latifolia,271;luoida, 
271 ;  Utrasperma,  272 ;  tur- 
gida,  270 ;  vUgimsa,  273. 

Garuga,62. 
pinnata,  62. 

Genista, 
versicolor,  184. 

Geniste»,  181. 

Garaniacasd,  45. 

(Estonia. 
floribunda,220;  nutant,22Q. 

Girardinia. 


Givotia. 

rottleriformia,  442. 
Glochidion,  462. 

arboreum,    468 ;      lanceo- 

larium,     463 ;     neilgher- 

rense,    463 ;     velutinum, 

463. 
Glycosuria,  49. 

pentaphylla,  49. 
Glycyrhiaa. 

glabra,  189. 
Gmelina,  864. 

arborea,  864 ;  asiatioa,  865. 
Gnetaceoe,  600. 
Gnetum,  600. 

edule,  502 ;  scandons,  502. 


Goebelia. 

alopecuroides,  133. 
Goasypium. 

herbaoeum,  28. 
Gooania. 

lanceolate,     674 ;      tepto- 

stachya,  674 ;  miorocarpa, 

574. 
Gouaniesa,  574. 
Graminera,  660. 
GranaUm,  237. 
Grewia,  37. 

abutilifolia,  40;  asiatioa, 

40;    aspera,    40;    beiula- 

folia*  38 ;  tricolor,  43 ;  car- 

pmi/olia,  39 ;  didyma,  42 ; 

elattica,  40,  572 ;  helicteri- 

folia,    42;    hireuta,    39; 

laevigata,    42;   nana,  41; 

oppoaitifolia.   87 ;   piloaa, 

lam.,  89;  pilo*a,Iloxb..  89 ; 

polygama,  42 ;  populifolia, 

38 ;  Rothii,  43 ;  salvifolia, 

Heyne,     43 ;      salvifolia, 

Roxb.,   48 ;    aapida,    41 ; 

scabrophyUa,     89.      572 ; 

aclerophylla,      89,     672 ; 

aepiaria,  42 ;  tilisfolia,  41 ; 

vestita,  40,  572;   villosa, 

39. 
Grislea. 

tomentosa,  288. 
Grossulariea,  210. 
Guatteria. 

cerasoides,  6 ;  longtfblia,  5 ; 

suberosa,  5. 
Guilandina. 

Bonduc,  166 ;  BonducsUa, 

166. 
Gymnotporia. 

spmosa,  80. 
Gynaion, 

vestitum,M8. 

Hsematoxrlon. 
oampecnianum,  168. 

HamamelidefB,  215. 

Hamiltonia,  278. 
mysorensis,  279;  propin- 
qua,     278 ;      suaveolena, 

Hard  wickia,  162. 
binata,  162. 

Barina. 
caryotoides,  660;   oblongi- 
folia,  649,  660. 

HasUngia, 
coccinea,  870. 

Hedera,248. 
Jragrans,  248 ;  Helix,  248 ; 
LetchmamUH,  248;   para- 
sitica, 248:   fersfenMaceo, 
249 ;  trifoltata,  248. 

Hedysares,  131. 

Hedysarum. 
Alhagi,  144;  gangeticum, 
146;  gyrans,  146;   lagen- 


Digitized  by  LjOOQIC 


602 


INDEX  OF  ORDERS,  GENERA,  AND  SPECIES. 


arium,  147 ;  latifolium, 
145 ;  tndchellmn,  145  ; 
strobilifirum,  148 ;  tri- 
ouetrum,  146;   tuberosum, 

Helictore*,  84. 

Isora,  84. 
Helinus. 

lanceolatus,  574. 
Heliotropies,  835. 
Heliotropium. 

pernvianum,  8*%. 
Hemigvmnia. 

Macleodii,  837. 
Heptaplenrum.  249. 

venulosum,  249. 
Heteropanax,  249. 

fragrani,  249. 
Hdcropkragma. 

Mozburghii,  850. 
Hevea. 

brazUiensie,  445. 
Heypea,  70. 

affinit,  70 ;  trijuga,  70. 
Hibiscus. 

esculentos,  28;     Lampas, 

28 ;   Rosa  -  sinensis,    28 ; 

Sabdarifla,  28. 
Hippocratea,  88. 

arborea,  88  ;  indica,  88. 
Hippomane®.  436. 
Hippophae\S87. 

conferia,  887 ;  rhamnoides, 

888 ;  aalicifoiia,  887  ;  tibe- 

tana,  888. 
Hiptage,  44. 

Madkblota,  44,  572. 
Uinxa. 

indica,    45 ;    lanuginosa, 

44 ;  nutans,  45. 
Holarrhena,  826. 

antidysenterica.  326 ;  Coda- 

ga,  826 ;  var.  glabra,  326  ; 

pubescent,  326. 
Holbcellia.  13. 

aogustiiolia,  13:  latifolia. 

13,  571. 
Holmskioldia,  870. 

aangainea,  370. 
HolopUUa. 

inUgrifolia,  431. 
HomaJium,  248. 

nepalense,     244 ;    tomen- 

tosum,  243. 
Homonoya,  444. 

retusa,  445;  riparia,  445. 
HoTenia,  94. 

dulcis,  94. 
Hydrangea,  211. 

altunima,  211 ;  aspera,  21 1 ; 

Hortenaia,211;vestita,211. 
HymenocUctyon,  267. 

exoelsum,  267 ;  flaooidam, 

268 ;  oboratam,  268. 
Swm-antkera. 

Moringa,  129. 


Hyphflone. 

tnebaioa,  546. 
Hyptiantbera,  274. 

atricta,  274. 

Ichnocarpus,  826. 
fragrans,  327;  fruteeoens, 

Idea  indica,  61. 

Ilex,  76. 
Aquifolium,  76 ;  dipyrena, 
76;  excelsa,  76;   exsulca, 
76 ;  odorata*  77, 574 ;  par- 
aguayenais,   76 ;     serraia, 

Ilicinea,  75. 
Indigofera,  184. 

Anil,  135;  arborea,  136; 
-  argentea,    136 ;    atropur- 

purea,  136  ;  cffirulea.  186 ; 

Gerardiana,    135 ;   neter- 

antha.  135 ;  linifolia.  136 ; 

polypkylla,  185 ;  pulcnella, 

186;  tinctoria,  135;  vio- 

lacea,ld6. 
Jnga. 

higemina,  173 ;  dulcis,  173 ; 

lucida,  174 ;  xylocarpa,  171. 
Ipotnaa. 

speciosa,  848. 
Isonandra. 

gutta,  286. 
Isora. 

corylifolia,  34. 
Itea,'213. 

nutans,  213. 
Ixora,  274. 

Bandhuca,  275;  coooinea, 

275 ;     grandiflora,    275  ; 

parviflora,  275 ;   PavcUa, 

275 ;  tometUosa,  275. 

Jambosa. 
vulgaris,  233. 

Jasmines,  801. 

Jaaminum,  311. 
arboroscens,  811;  disper- 
mum,  312;  glandulosum, 
312;  grandiflorum,  318; 
hirsatam,  312 ;  latifolium, 
311 ;  officinale,  313  ;  pub- 
escens,  312 ;  revolutum, 
313 ;  Sambao,  311. 

Jatropha. 
Curcae,  442. 

Jotusia. 
Asoca,  166. 

Juglandeav496. 

Jnglans,  497. 
cinerea,  499 :  nigra,  499 ; 
ffiocoeca,     foo}     ^ 

Jnniperus,  535. 
regaea,  539;  bermudiana, 
539 ;     ohinenais,     Linn., 
539 ;  ckinentit,  Linn,  (par- 


tly), 538;  communis,  535 ; 
drupacea,  539 ;  excelsa, 
538 ;  foetidissima,  539 ;  na- 
na, 536;  Oxycedri.  895; 
proeera,  539;  Psendo-Sab- 
ina,  537;  recurra,  536;  Sabi- 
na,  539;  squamata,  537; 
thurifera,  5S9 ;  virginiana, 
589;  Walliohiana,  537. 

Kadsura. 

grandiflora,  571. 
Kandelia. 

Rtaeedii,  218. 
Keyserlingia. 

Griffith",  133. 
Klopstookia. 

cerifera,  552. 
Kydia,29. 

oalycina,    29  ;    fraterna, 

29 ;  Jtoxburghiana,  29. 

Lagerstrosmia,  239. 
indica,    240 ;    lanceolate, 
240 ;  parviflora,  239 ;  Re 
gin®,  240. 

Lagetta. 
fintearia,  887. 

Landolphia.  320. 

Lantana,869. 
alba,   869;   coUina,   369; 
dubia,  869 ;  indica,  369. 

Laportea. 
crenulata,  404. 

Larix,  531. 
europeaa,  531 ;    Griffithii, 
581 ;  sibirica,  531. 

Laurine®,  373. 

Lauras. 
bilocularis,  378 ;  Oam- 
phora,  383;  camphorifera, 
876;  Cassia,  874;  Ctnna- 
momum,  875  ;  glanduli- 
/era,  376  ;  involucrata, 
382  ;  txnccolaria,  877  ; 
nitida,  875;  nobilia,  384; 
obtusifolia,  375;  odoratis- 
sina,  878 ;  Tamala,  874 ;  to- 
mentoaa,  877 ;  viUoea,  377. 

Lawsonia,  288. 
alba,  238:  inerwis,  238; 
spinosa,  288. 

Lebidieropeis,  450. 
orbicularis,  450. 

Leea,10L 
alata,  102;   aspera,  102; 
macrophylla,    102,    574  ; 
rubra,    102 ;    aambocina, 
102;  StapkyUa,  102. 

Leguminose®,  130. 

Lepidadmia. 
olabrata,  879;    GrtfUAii, 

Lepidooaiyine®,  548. 
Lepidoddma. 
podocarpifoUa,  448. 
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Leptodermis,  279. 
lanceolate,  279. 


difolius,  456. 

Lettsomia. 
bona-nox,  843;    euneata, 
844;  ornata, 848;  nervosa, 
843 ;  setosa,  844  ;  strigosa, 
848 ;  ww/Zoro,  842. 

Leucsena,  172. 
glauca,  172. 

Leycesteria,  256. 
formosa,  256. 

Libanus. 
thurifera,  573.  ' 

Ligustrum,  810. 
bracteolatum,  810;   oom- 
pactum,    310,    576 ;    ne- 
palense,   310;   robustum, 
310  ;  spicatum,  810. 

Limonia,  47. 
Acidissima,  47,  572  ;  cren- 
ulata,  47 :   Laurtola,  50  ; 
pentaphyua,  49. 

Litsaw*,  381. 
connmifis,    882;    foUosa, 
382 ;  lanuginosa,  382 ;  «»- 
brota,  382 ;  zeylanica,  382. 

Lodhra. 
eratcegoides,  299. 

Lodoioea. 
sechellarum,  545. 

Loganiaceffi,  317. 

Ijonicera,  254. 
alpigena,  256 ;  angosti- 
folia,  576,  255;  diverti- 
folia,  255  ;  glauca,  576  ; 
Govaniana,  256;  hetero- 
phylla,  256 ;  hypoleuca, 
256;  linearis,  255;  Myr- 
tillus,  255 ;  orientals, 
]  256 ;  oxyphylla,  256  :  par- 
vifolia,  255 ;  Periclyme- 
num,  254;   purpurascens, 

"  255;quincraelocularis,255; 
spinosa,  676,  255  ;  Webbi- 
ana,  256 ;  Xylosteum,  256. 

LoranthaoesB,  391. 

Loranthus.  395. 
amplexifolius,  397;  bieolor, 
897  ;  cordifolius,  896  ; 
falcatus,  397 ;  ligustrinus, 
395  ;  longiflorus,  397  ; 
pulverulentus,  396 ;  urn- 
bellatus,  397;  umbellifer, 
397 ;  vestitus,  396. 

Lumnitzera,  221. 
racemosa,  221. 

Lycium,  345. 
barbarum,  345 ;  Edge- 
worthii,  345 ;  europseum, 
845 ;  indicum.  845  ;  medt- 
terraneum,  345;  rutheni- 
cum,  346. 

Lythraries,  237. 

Lythrum. 
Salicaria,  238. 


Machilus,  877. 

glauoescens,  878 ;  macran- 

tha,    878 ;     odoratissima, 

878. 
Madura. 

javanica,  425. 
Mroaa,  283. 

argentea,  288 ;  indica,  283 ; 

montana,  288. 
Magnoliaceo,  3,  571. 
Mahonia. 

nepalenm,  12. 
Mallotus,  443. 

albus,  444 ;  philippinen&is, 

444;  repandus,  444. 
Malpighiaoe®,  44. 

communis,  205. 

Malvacere,  28. 

Mangifera,  125 ;  indica,  125 ; 
sylVatica,  126. 

Maoutia,  406. 
Puya,406. 

Marlea,  251. 
affinis,251;  begonifflfolia, 
251. 

Marsdenia,  332. 
lucida,  833;  Roylei,  333; 
tenaoisaima,  883;  tinoto- 
ria,  332. 

Melanorhna, 
usitatiasima,  121. 

Melanthesa. 
obliqua,  455;  rhamnoides, 
455 ;  turbinate,,  455. 

Melanthesopsis. 
patens,  455. 

Melia,66. 
Asadirackta,  67 ;  Aaadar- 
ach,  68,  573;  composita, 
69,  573 ;  indica.  67,  573 ; 
sempervirens,  68 ;  superba, 
69 ;  robusta,  69. 

Meliacose,  65. 

Meliosma,  115. 
angulata,  116;  dilleniaefo 
lia,  115;  myriantha,  116; 
pungens.  Brand.  116;  pun- 
gen*,  Bead.,  116 ;  simplioi- 
folia,  116 ;  Wightii,  116. 

MenispermaoecB,  7,  571. 

Menispermum, 

Cocculus,  8;  cordifolium, 
8;  hirsulum,  9;  laurifoli- 
um,  9  ;  polycarpon,  10. 

Mesptiut. 
germanica,  206 ;  japonica, 

Metroxylon. 

lrove,  560;  Rumphii,  560. 
Mezoneurnm,  155. 

cucullatum,  155. 
Miehelia,  8. 

aurantiaca,  8 ;  Champaoa, 

3 ;  DolUopa,  8. 
Microelut. 

Rapcrianut,  446. 


Miliusa.  4,  6. 
velutina,  6. 

Millettia,  188. 
auriculata,  138. 

Millingtonia,  347. 
dilleniarfolia,  115 ;  horten- 
sis,    347  ;  pungent,    116 ; 
simplicifolia,  116. 

Millingtoniece,  115. 

Mimosa,  172. 
amara,  178 ;  arabica,  180 ; 
catia,  189;  Catechu,  186; 
cinerea,  171 ;  concinna,  188; 
dulcis,  173 ;  dumosa,  185 ; 
eburnea,  183;  data,  175; 
Farnettana,  180 ;  ferrugir 
nea,  186;  Latronum,  lw); 
leucophlcea,  184 ;  lucida, 
174;  mutabilit,  172;  obo- 
vata,  185;  oc tundra,  172; 
odoratimma,  175  \pennaia, 
189;  pulchella,  178;  rubi- 
eaulis,  172 ;  scandem,  167, 
575 ;  Sirissa,  176 ;  ttvpula- 
eea,  178 ;  Suma,  187 ;  Sun- 
dra,  186 ;  mlocarpa,  171. 

Mimosas,  167. 

Mimusops,  291. 
Browniana,  293 ;  dissecta, 
292;  Elengi,  293;  hexandra, 
291 ;  indica,  291 ;  Kauki, 
Linn.,  292;  Kauki,  E.  Br., 
293;  Kauki,  Wall.,  291; 
Roxburghiana,  293. 

Mistiestya. 
hypoleuca,  405;   velutina, 
405. 

Monotheca, 
Mutcatensit,  287. 

Morero,  400. 

Morinda,  277. 
angustifolia,  278;  bracte- 
ata,  278;  citrifolia,  278; 
exserta,  277;  multiflora, 
278  ;  scandent,  278 ;  tino- 
toria,  278;  umbellate,  278. 

Moringa,  Y28. 
antera,  180;  concanensis, 
130 ;  pterygosperma,  129. 

Moringen,  15w. 

Morns,  407. 
alba,  407;  atropurpnrea, 
407;  alabrata,  409;  indica, 
408;  l»Yigata,409;  nigra, 
407  ;  pabularia,  409 ;  par- 
vifolia,  408:  serrata,  409; 
tatarica,  40/. 

Murraya,  48. 
exotica,  48;  Koenigii,  48, 
572 ;  paniculate,  48. 

Myrica,  495. 
argnta,496;  oerifera,  496 ; 
cordifolia,  496 ;  Gale,  496; 
integrifolia,  496 ;  Jubai, 
496;  Nagi,  496;  rubra, 
496 ;  sapida,  495. 

Myricacett,  49& 
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Myrioaria,  23. 
bracteaia,  23 ;  elegans,  24 ; 
germanica,  23. 

Myrsine,  285.  * 
acuminata,  285 ;  africana, 
286;  Ufaria, 286 ;  capitel- 
lata,  286 ;  semiserrata,  285. 

Myrsinete,  282. 

Myrtaceas,  230. 

Myrtus. 
communis,  232. 

Nageia, 
Putranjiva,  451. 

Nauclea,  262. 
Cadamba,  261 ;  cordifolia, 
263 ;  diversifolia,  263 ;  par- 
vifolia,     262 ;    purpurea, 
262 ;  semlifolia,  264. 

Neotandra. 
Rodian,  378. 

to    " 


ona.W. 

Nerium,  828. 
odorum,    328 ;    Oleander, 
829 ;  reticulalum,  330 ;  Unc- 
tor»m,324;  tomtnlosum,§23. 

Nima. 
quassioides,  59. 

Nipa. 
fruticans,  560. 

Nyotanthes,  314. 
Arbor-triatis,  314. 

Ochna,  60. 

collina,  60;   humility  60; 

lucida,    60;   nana,    572; 

pumila,  60,  572  ;  squarro- 

sa,  60. 
Ochnaoee,  60. 
Ocoiea. 

lanceolate,  377. 
Odina,  128. 

Wodier,  123. 
Olaoinese,  74. 
Olax,  74. 

nana,  75 ;  scandens,  75. 
Oldaeldia. 

africana,  437. 
Olea,  307. 

acuminata,   809  ;  cornpac- 

ta,  310;    cuspidata,    576, 

807  ;  europea,  807  ;  ferru- 

ginea,  576,  307  ;  fragrans, 

309;    glandulifera,    309; 

panicuuUa,  309;  robutta, 

310 ;  Roxburgkiana,  809. 
Oleineae,  301. 
Opuntia,  245. 

amyciaea,    247 ;    Dillenii, 

245;    Ficus- Indica,  246; 

nana,    247;    Tuna,    247; 

vulgaris,  246,  247. 
Oreodoxa. 

frigida,  551. 
Orthanthera,  334. 

viminea,  335. 


Osmanthus. 

fragrans,  809. 
Osmolhamnus. 

fragrans,  282. 
Ostrya. 

carpinifolia,  493;  vulgaris, 

Osyris,  399. 

arborea,  399  ;    nepalensie, 

399;   Wighliana,  399. 
Otosema. 

maerophylla,  138. 
Ougeinia,  146. 

dalbergioides,  146. 
Oxalidese,  45. 
Oxytenanthera. 

Thwaiteaii,  569. 

Paliunu. 

acuUatus,  674. 
Palm®,  541. 
Panax. 

dtcomposita,  248 ;  fragrans, 

249. 
Papayaceoe,  244. 
PapihonaoesQ,  130. 
Paratropia. 

venulosa,  249. 
Parechites. 

Thunbergii,  327. 
Pareira. 

BraTa,  571. 
Parkinsonia,  158. 

aouleata,  158. 
Parrotia,  216. 

Jacquemontiana,  216, 576; 

persica,  217. 
Paaania,  477, 478 ;  densiflora, 

478. 
Passifloreee,  244. 
Pauletia,  159. 
Paullinia. 

sorbilis.  277. 
Payette,  275. 

indica,  275 ;  tomentosa,  275. 
Pavia. 

indica,  103. 
Pentapanax,  248. 

Leschenaultii,  248;  para- 

aitioum,  248. 
Pentaptera, 

Artuna,     224 ;    coriacsa, 

225 ;  crenulata,  225 ;  gla- 
bra, 224  ;  paniculata,  228 ; 

iomentosa,  225. 
Pergularia,  834. 

odoratisaima,  834 ;  pallida. 

334.  576. 
Periploca,  330. 

aohylla,  330;  calophylla, 

Persea. 

gratissima,  378. 
Persica. 

vulgaris,  191. 
PctafoiM. 

alter  ni folia,  221. 


Phatona. 
Paphia,  576. 

Phanera,  158. 

Phaseole»,  131. 

Phelipsea. 
Calotropidis,  832. 

Philadelphia,  210. 

PhiJadeiphua,  212. 
coronarius,  212;  tomtfOo- 
sus,  212. 

PhUlyrea. 
robusta,  310. 

Pboebe,  876. 
lanoeolata,    377;    pallida, 
877 ;  paniculata,  377 ;  vil- 
losa,  877 ;  Wightii,  377. 

PhoBnicinen,  543. 

Phoenix,  552. 
acaulis,  555;  dactylifera, 
552;  farinifera,  556;  ho- 
rn His,  555;  var.  melanooar- 
pa.  555 ;  Ousefeyana,  566; 
paludoaa,  556 ;  pedunoa- 
lata,  555;  pusilla,  565; 
sylveatria,  553,  554. 

Pbotinia. 
dubia,  208 ;  japonioa,  575. 

Phyllanthew,  434 

PhyllanthuB,  452. 
bicolor,  453  ;  cordifoluiSy 
456;  Emblica.  454;  Htf- 
meisteri,  456 ;  lanceolarras, 
453 ;  Uucopyrus,  456 ;  mtd- 
tiflorus,  453;  nepalettris, 
462;  patens,  455;  rotiou- 
latus,  453;  retusus,  455; 
sepiaria{  455;  turbinatns, 
455;  mrosus,  455;  vUis- 
idaa,  455. 

Phyllochlamya. 
spinoea,  411. 

Phytelephaa. 
maorooarpa,  560. 

Phytolacca, 
adnosa,    371 ;    deoandra, 
371:  dioica,371. 

Phytolaccacee,  371. 

Picea,525. 
excdsa,  526 ;  Morinda,  525 ; 
pectinata,  629;    Pindrvm, 
528;  Webbiana,  628. 

Picrasma,  59. 
quassioides,  59. 

Pieris. 

formosa,    280;    ovalifoh*, 
280. 

Pileostigma,  158. 

Pinaster,  512,  513. 

Pineee,  503. 

Pinus,  505. 
^W5»,DuRoi,529:^Kai, 
Linn.,  526;  aostralis,  500  ; 
austrwa,  514  ;  Dnmoui 
ana,  527  ;  Brutia,  516 ; 
Cedrus,  524 ;  Cembn, 
512;  decidua,  627;  />**• 
dara,  516;  dumota,  537; 
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excelsa,  510;  Gerardiana, 
508;  OHffUhU,  531 ;  hale- 
pensis,  506,  515;  Hayn- 
ensis,  513;  Kasya.  506, 
508;  KhAUroWj  525;  La- 
ricio,  514 ;  Larix,  581 ; 
longif olia,  506 ;  maritima, 
Lamarck,  514;  mariiima, 
Lamb,  515,  516 ;  Mauoni- 
ana,  Lamb.,  512 ;  Mas*oni~ 
ana,  Sieb.  and  Zuoc.,  512 ; 
Merkusii,  512;  montana, 
513;  Mughut,  513;  obli- 
qua,  513 ;  vmdxda,  510  ; 
peraica.  50o ;  Peuce,  510 ; 
Puxa,  629;  Pinaster,  614 ; 
Pindrow,  528 ;  Pinea,  616 ; 
ponderoaa,  395;  Pumilio, 
ol3 ;  pyrenaica,  516 ;  rigi- 
da,  510;  Royleana,  506, 
613 ;  sinensis,  512 ;  Smith- 
tana.  625;  tpectabilis,  528 ; 
Strobus,  512;  sylvestris, 
506,  513;  Tieda,  510; 
Thunbergii,512;  uncinate, 
513;  Webbiana,  628. 

Piper. 
Betel,  551. 

Piptadenia,  168. 
oudhensiB,  168,  578. 

Rptanthus,  132. 
nepalensis,  132. 

Piratinera. 
pruianensis,  428. 

Pareunia, 
dioica,  371;  Latbenia,  871. 

Pistacia,  122. 
atlantica,  123;  cabulica, 
123 ;  integerrima,  122, 574 ; 
Khinjuk,  123;  Lentiscus, 
123;  Terebinthus,  123; 
vera,  123. 

Pithecolobium,  173. 
bigeminum,    173 ;   dulce, 
173;  lobatum,  675. 

Pittosporece,  19. 

Pittosporum,  19. 
eriocarpum,  19;  floribun- 
dum,  lk 

Plataneae,  434. 

Platanus,  434. 
ocoideotalis,  435 ;   orien- 
talis,  434. 

Platycarya. 
strobilacea,  497. 

Platylobe®,  436. 

Plecospermum,  401. 
spinosum,  401. 

Plectronia. 
didyma,  276. 

Plumeria,  323. 
acuminata,  323 ;  aeutif olia, 
823 ;  loranthif olia,  828. 

Podalyrien,  131. 

Podooarpus,  503. 
bracteata,  541 ;  neriif  olia, 
64L 


Poinciana,  157. 

elata,  157 ;  regia,  167 ;  put- 

eherrvma,  157. 
Poimettia. 

puleherrima,  439. 
Poivrea, 

Roxburghii,  221. 
Polyalthia,  4. 

eerasoides,  5,  571 ;  longi- 

folia,  4 ;  suberosa,  5. 
Polygoneee,  871. 
Polygonum. 

tinctorium,  135. 
Pongamia,  153. 

glabra,  153;  macrophylla, 

Populus,  472. 
alba,  473 ;  balsamifera,  476 ; 
canescens,  474 ;  oiliata,475 ; 
diversifolta,47i ;  euphrati- 
oa,  465,  474;  fastigiata, 
472 ;  laurtfolia.  476 ;  nigra, 
472 ;  pyramidalis,  472 ;  sua- 
veolens,  476 ;  tremula,  474. 

Porana,  841. 
paniculata,  342. 

Posoqueria. 
dumetorum,   273  :   rigida, 
273 ;  uliginosa,  278. 

PouzoLzia,  404. 
borlxmica,  405 ;  omits,  405 ; 
viminea,  405. 

Premna,366. 
barbata,  867  ;  eordifolia, 
867 ;  glaberrima,  367 ;  her. 
bacea,  368;  integrifolia, 
366  ;  interrupta,  367  ; 
latifolia,  866;  micrantba, 
367 ;  uiucronata,  366 ;  race- 
mosa,  367 ;  scandens,  367; 
serraiifolia,  866;  tmnosa, 
366 ;  tomentosa,  867. 

Prinsepia,  195. 
utiliB,  196,  576. 

ProsoDis,  169. 
spicigera,  169;   Stephani- 
ana,  171. 

Protium. 
Oileadense,  65. 

Prunus,  190. 
Amygdams,  190;  armeni- 
aca,  191 ;  avium,  193, 678 ; 
caprioida,    195  ;    Cerasus, 

193  ;    Cerasus  -  Griffithii, 

194  ;  cerasjfera,  192 ;  com- 
munis, 192  ;  var.  dasy- 
carpa,  192 ;  divaricata, 
192  ;  domestica,  192 ;  Grif- 
fith^ 194 ;  humilis,  194; 
insUttia,  192  ;  japonica, 
194;  Mahaleb,  195,  575; 
Pad  us,  194;  peraica,  191, 
575 ;  prostrate,  198 ;  Pseu- 
docerasus,  194;  Puddum, 
194  ;  spinosa,  192 ;  sylva- 
tica,  194  ;  tomentosa,  194. 

Psenes. 


caprifici.  419. 
Psidium,  282. 


guava,    5S52  ;    pomiferum, 
232 ;  pyrtferwn,  232. 

Pterocarpus,  152. 
erinaceus,    153 ;    indicus, 
158j  Marsupium,  162 ;  san- 
taHnusTKS. 

Pterocarya. 
fraxinifolia,  497. 

Ptero8permum,  35. 
acenfolium,  35 ;  lanoearfo- 
lium,  35 ;  semisagittatum, 
85. 

Pueraria,  141. 
tuberosa.  141. 

Punica,  240. 
Granatum,  241. 

Putranjiva,  451. 
amblyocarpa,  451  ;    Rox- 
burghii, 451. 

Pyrus,  203. 
Aria,  206 ;  aucuparia,  207  ; 
baocata,  205  ;  communis, 
203;  Cvdonia,  205;  foli- 
osa,  207 ;  germanica,  206 ; 
Jacquemootiana,  205  ;  leu- 
maonensis,  206, 578 :  kuraa- 
oni,  204 ;  Janata,  206 ;  Ma- 
lus,  205  ;  Pashia,  204, 576 ; 
Sorbus,  207;  syriaca,  204  ; 
ursina,  206 ;  variolosa,  204, 
575 ;  vestita,  206. 

Quercus,  477. 
acuminata,  489;  JSgilops, 
485;  annulate,  479,  487; 
armata,  490 ';  auslriaea, 
485 ;  Ballota.  480 ;  Baloot, 
480,  578 :  calliprinos,  487 ; 
Cerris,  485;  coocifera,  487; 
dealbata,  489 ;  dilatata, 
482 ;  fenestrate,  489 ;  /war, 
490  ;  JhrQmnda,  482 ;  Ilex, 
480,  578 ;  incana.  482 ;  in- 
f ectoria,  485 ;  lamellosa, 
479,  488 ;  lanata,  481 ;  lan- 
ceeefolia,  489;  lanuginosa, 
481;  lappaoea,  489;  lusi- 
tanica,  484 ;  Mirbeckii, 
484 ;  occidentalis.  486 ; 
paucilamellosa,  488;  ped- 
unculata,  483 ;  peraica, 
485;  pclyantha.Am',  pseu- 
docoectfera,  487;  jmeudo- 
suber,  485 ;  pubesoens, 
488;  Bobur.  484;  seme- 
carpifolia,  479 ;  semiser- 
rata,  488 ;  serrata,  Roxb., 
487;  serrata,  Thunb.,486; 
sessiliflora,  483 ;  spicata, 
479,  489:  squamata,  489; 
Buber,  485;  Tosa,  484; 
Vallonea,  485 ;  velutina, 
488. 

Quisqualis. 
indica,  220 ;  villosa,  220. 
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Radermachera. 
amcena,     349;     gigantea, 
348;   striota,  348;    xylo- 
oarpa,  348. 

Randla,  272. 
dumetorum,    273:    longi- 
spina,  274  ;   rigida,  27o ; 
ttricta,  274;  tetrasperma, 
272 ;  ulicinosa,  273. 

Reptonia,  287. 
buxifolia,  287. 

Rhabdia,  341. 
fluvialis,  577  ;  glabra,  577 ; 
serioea,  577 ;  viminea,  341, 
577. 

Rhamness,  84. 

Rhamnus{  91. 
cathartious,  93;  hirsutus, 
92;  oleoidee.  98;  persicus, 
93;  procumDens,  93 ;  pur- 

Sureus,91 ;  spathutofoliua, 
3 ;  triquetrus,  92 ;  virga- 
tus,  92. 
Rhazya,  322. 

stncta,  322. 
Rhizophora,  217. 
Candelaria,  217 ;  caryophyl- 


loides,  219 ;  conjugate,  218 ; 
gymnorhiza,  219;  Mangle, 
217;  muoronata,  217 ;  par- 
vijlora,  219. 

Rhfcophorea?,  217. 

Rhododendron,  280. 
Anthopogon,  282, 576  ;  ar- 
boreum,  Sm.,  281 ;  arbo- 
reum,  Wight,  281 ;  cam- 
panulatum,  281  ;  lepido- 
tum,  282 ;  nilagiricum, 
281 ;  Wallichii,  281 

Rhus,  117. 
acuminata  ..121 ,122;  Buchi- 
amela,  119;  ooriaria,  120; 
Cotinus,  118,  574  ;  integer- 
rima,  122  :  javanica,  119 ; 
juglandifolia,  120 ;  Kakra- 
singee,  122,  578 ;  mysoren- 
sis,  119;  parviflora,  119; 
punjabensis,  120;  semial- 
ata,  119,  574 ;  suooedanea, 
121 ;  sylveetris,  120 ;  velu- 
Una,  118;  vernicifera,  120; 
vernix,  120. 

RAynchogpermum. 
jasminoides,  327. 

Ribos,  213. 
acuminatum,  214 ;  alpettre, 
213 ;  glacial©,  214 ;  gland- 
ulosum,  214;  Grossularia, 
213 ;  Himalense,  Decaisne, 
215 ;  HimaUnte,  Royle, 
213;  leptostacAyum,  214; 
oriental©,  214 ;  nigrum, 
215;  rubrum,  215;  villo- 
ium,  214;  Uva-orispa,  214. 

Ricinus. 
communis,  445. 

Rivta. 


hypocrateriformis,  342 ;  or- 
nata,  343. 

Rivina. 
Latbenia,  871. 

Robinia. 
Candida,  188;  macrophylla, 
138. 

Rondeletia. 
cinerea,  269 ;  exserta,  268 ; 
tmctoria,  269. 

Rosa,  199. 
alba,  200;  Banksi®,  200; 
bracteata,  199;  Rrunonii, 
201 ;  Calendarum,  200  ; 
canina,  200 :  centif olia, 
200;  chinensxs,  200;  da- 
mascena,  200 ;  eqlan- 
teria,  201  ;  Fortuniana, 
201;  fragrans,  200;  gal- 
lica,  200 ;  glandul{feraf 
200;  Hoffmeisbcri,?*®)  in- 
dica.  200;  inermis,  200; 
involucrata,  199;  Leschen- 
aultiana,  201 ;  lutea,  201 ; 
Lvellii,  199 ;  macrophylla, 
203;  microcarpa,  201 :  mi- 
crophylla,  200;  moscnata, 
201 :  multiflora,  201 ;  Noi- 
settiana.  200;  pimpinelli- 
folia,  202 :  pubescent,  201 ; 
Rapini,  200 ;  semporflorens, 
200 ;  semperrirens,  201 ; 
aerioea,  202 ;  sinica,  Aiton, 
201;  sinica,  Linn.,  200; 
spinosissima.  202 ;  sul- 
pnurea,  199;  Webbiana, 
202,  575. 

Rosacea,  189. 

Roitlera. 
dicocca,    444 ;    mappoides, 
444;  tetracocca,  444;  tinc- 
toria, 444. 

Rubiaoeffi.  260. 

Rubus,  196. 
affinis,  575 ;  albescens,  198 ; 
binorus,  198;  cordi/olius, 
575 ;  discolor,  197 ;  ellinti- 
cus,  197 ;  flavus,  197,  675 ; 
frutioosus,  197;  Oowreephul, 
197;  Hamiltonianus,  197; 
hxriut.  197  ;  hypargyrua, 
575;  lasiocarpus,  198;  ma- 
cilentua,  199:  mysorensis, 
198 ;  niveus,  199 ;  panicu- 
latus,  196;  pungent,  198; 
racemosus,  198 ;  reticulatua, 
197;  rosa/lorus,  198;  ro- 
asDfoliua,  198 ;  rugosua, 
197;  tiliaceus,  196,  575; 
WaUichianus,  197. 

Rutacea,  46. 

Sabia,  116. 
campanula  ta,  116, 574;  pa- 
niculate, 117,  574. 

Sabiacea,  115. 

Saocharum. 


Sara,  548. 
Saccopetalum,  7. 

longiflorum,  7 ;  tomento- 

aum,  7. 
Sageretia,  94. 

Brandrethiana,  95;  oppo- 

aitifolia,  95 ;  theeeans,  96, 

574. 


lumphii,  550. 

Sagus,  560. 

Salicarua,  287. 

Salioinea,  461. 

Salix,461. 
acmophylla,  463 ;  acuti- 
folia,  469;  asgyptiaca,  464; 
alba,  466 ;  amyydalina, 
464;  angustif  olia,  471 ;  ba- 
bylonica,  465  ;  Caprea, 
467  ;  daphnoides,  465,  469 ; 
dealbata,  464 ;  denticulata, 
466 ;  elegans.  466  ;  flabel- 
laria,  471;  fragilis,  466; 
glauoophylla,  467  ;  hast- 
ate, 467 ;  Helix,  471  ; 
ichnostachya,  462;  incana, 
470 ;  insignia,  470 ;  japon- 
ica.  465 ;  Kumacnensis, 
466 ;  Ledebouriana.  471  ; 
Lindleyana,  471 ;  Myraini- 
tia,  4/1 ;  nigricans,  467 ; 
octandra,  DeL,  464;  oe- 
tandra,  Sieb.,  464;  oiv- 
oarpa,  471 ;  vendula.  465  ; 
pentandra,  464  ;  phylicd- 
folia,  467 ;  pomeranica,  469; 
pruinosa,  469 ;  purpurea, 
465,  471 ;  pycnoetachya, 
470 ;  pyrina,  463  ;  retuaa, 
471 ;  rubra,  471 ;  Ruasall- 
iana,  466  ;  Safsaf,  464 ; 
Smithiana,  470 ;  tetrasper- 
ma, 462;  triandra,  464; 
Timinalia,  470;  WalUch- 
iana.  468. 

Salmalia. 
Malabarica,  31,  578. 

Salvadora, 814. 
indica,  Royle,  816 ;  indices 
Wight,  315  ;  oleoidee,  316 ; 
persica,  Linn.,  815 ;  jmt- 
sica,  T.  Anderson,  816; 
Stoeksih  815. 

8alTadorace®,  814. 

Sambucus,  260. 
adnata,  576 ;  Ebulos,  26a 

Samydaoes9v  242. 

SantalaoetB,  898. 

Santalum,  398. 
album,  898;  myrti/bUuM, 
898. 

Sapindace®,  103. 

Sapindua,  106. 
acuminatHs,    107 ;    daier- 
gena,    107  :   emarginaUML 
107;  laurifoliuB,  106;  rmbigC- 
nosus,  108 ;  Saponaria,  106. 
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Sapium. 

baccaium,    441  ;    indicum, 

441 ;    popidtfolium,    441 ; 

sebiferum,  444. 
Sapota. 

Achras,  288. 
Sapotace®,  288. 
Saraca,  166. 

indica,  166. 
Sarcoohlamys. 
'  pulcherrima,  405. 
Saroooocca,  436. 

prun\formis,  448:  saligna, 

448 ;  irinervia,  448. 
Sassafras. 

officinale,  876. 
Saurauja,  25. 

nepalensis,  25. 
Saxifrage©,  210. 
Schizandra. 

grandiflora,  571. 
Scnleichera,  104. 

trijuga,  105. 
Sohrebora,  805. 

pubescens,   805 ;    swieto- 

nioides,  576,  305. 
Scopolia. 

aculeate,  46. 
Securinega,  455. 

Leucopyrus,  456 ;  obovata, 

455. 
Senna. 

auriculata,  165 ;  officinalis, 

166;  obtusa,  165. 
Semecarpus,  124. 

Anacardium,  124. 
Sequoia. 

gigantea,    504 ;     semper- 

virens,  504. 
Sesbania,  137. 

eegyptiaca,   137;    gTandi- 
flora, 137. 
Shorea,  26. 

laccifera,  26 ;  robusta,  26. 
Simarubese,  58. 
Siphonanthus. 

indica,  864. 
Sipkonia. 

brasiliensis,  445. 
Sirium. 

myrt\folium,  398. 
Skimmia,  50. 

Laureola,  50,  572. 
Sodada. 

decidua,  14. 
Solaneae,  845. 
Sonneratia,  242. 

acida,  242. 
Sophora,  132. 

alopecuroides,  133;   Grif- 

fithii,   138;   mollis,    132; 

Moorcroftiana,  133. 
Sophores,  181. 
Sorbus. 

Aria,  206. 
Soymida,  71. 

febrifuga,  71,  573. 


Spathodea,  348. 

amsena,  349 ;  crispa,  350 ; 

falcata,  350;  Roxburghii, 

350 ;  xyiocarpa,  349. 
Spatholobus,  143. 

Roxburghii,  143. 
SpermadiotyoD. 

azureum,  278:  suaveoltns, 

278. 
SplUgerbera. 

macrostackya,  403. 
Spondias.  128. 

Mangifera,  128. 
Spondieae,  117. 
Sponia,  429. 

orieotalis,    430  ;     polito- 

ria,    430;    velutina,   430; 

WightU,  430. 
Stauntonia. 

dTimistifolia,  571 ;  latifolia, 

Staphylea,  114. 
Bumalda,   115;    colchica, 
115;    Emodi,    114,    574; 
pinnata,  115 :  trifolia,  115. 

Stephegyne,  262. 
diversifolia,    263 ;    parvi- 
folia,  262. 

Stephania. 
rotunda,  571. 

Steroulia,  32. 
colorata,    34;   urens,  33; 
villosa,  32 ;  WaUichii,  34. 

Sterouliaoees,  32. 

Stereospermum,  351 . 
chelonoides,  352;  suaveo- 
lens,  351. 

Stilago. 
diandra,  447. 

StiUingia, 
himalayensis,  441 ;  tebifera, 
441. 

Stranvffisia,  210. 
glauoescens,  210. 

Strebius,  410. 
asper,  410. 

Strychnos,  317. 
Nux-vomica,    317 ;    pota- 
torum, 317;  Tieute,  3518. 

Stylodticus. 
trifoliatus,  446. 

Styracew,  298. 

Swietenia,  70. 
Chlorozvlon,  74, 578  ;  febri- 
fuga, 71 ;  Mahagoni,  70. 


antiquorum,  419. 

Symplocos,  299. 
crattegoides,  299;  Hamil- 
toniana,  801 ;  nervosa,  301, 
576 ;  paniculata,  299 ;  po- 
lystaohya,  800 ;  raoemosa, 
800 ;  raraosissima,  299, 
576;  spicata,300. 

Syringa.  306. 
Emodi.  806;  persica,806; 
vulgaris,  307. 


fambolanum,  233;  nervo- 
sum, 234;  salicifolium,  234. 

Tabernromontana,  822. 

coronaria,  322 ;  utilis,  322. 
T»da,  509. 
Tamarindus,  163. 

indica,  163. 
Tamariscinea,  20. 
Tamarix,  20. 

articulata,  22;  dioica,  21 

ericoides.  572 ;  gallica,  20 

indica,  20;  orimtalis,  22 

Pallasii,   21;  salina,   572 

striata,  572. 
Taxineaa,  503. 
Taxodieae,  503,  504. 
Taxotrophis. 

Roxburghii,  411. 
Taxus,  539. 

baccate,  539 ;  nucifera,  539 ; 

Wallichiana,  539. 
Teooma,  352. 

undulata,  352. 
Tecomella. 

undulate,  352. 
Tectona,  354. 

grandis,  354. 
Tephrosia. 

Candida,  138. 
Terebinthacea,  117. 
Terminalia,  222. 

Arjuna,  224;  bellerica,  222 

Berryi,  224;  Chebula,  223 

citrina, 228;  eoriacea, 225 

crenulata,  225^glabrat  224 

paniculata,    226;    tomen- 

toaa,  225, 576 ;  tomentella, 

576. 
Ternstroamiaoen,  24. 
Tetrameles. 

Orakamiana,  245 ;    nudi- 

flora,  245. 
Tetranthera,  379. 

apetala,  379;  bifaria,  883; 

Doshia,  381 ;  fruticosa,  379 ; 

glabrata,  379;  lanuginosa, 

382;  laurifolia,  379;  macro- 

phylla,  380 ;  monopetala, 

380  ;  obUmaa,  381 ;  Pana- 

monja,  879 ;  pulcherrima, 

383;  Roxburgkii,  379,577; 

toraentosa,  3*80. 
Thamnocalamus.  563. 

Falconeri,    563 ;     spathi- 

florus,  563. 
TJua. 

Bohea,  25 ;  chinenris,  25 ; 

viridis,  25. 
Thespesia. 

Lampas.  28,  572;   popul- 

nea,  443,  572. 
Thuja. 

articulate,  535 ;  orientelis, 

534. 
Thymelaces,  384. 
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Tilia. 

europaa,  36. 
Tiliaoeao,  36. 
Tiliacora,  10. 

racemosa,  10. 
Tinospora,  8. 

cordifolia,  8,  671. 
Toddalia. 

aculeata,  46. 
Trachycarpus,  547. 
Trewia,  443 ;  macrostachya, 

443 ;  nudiflora,  443. 
Trichaurus. 

ericotdes,  572. 
Triopteris, 

indica,  45. 
Trophis. 

aspera,  410 ;  spinosa,  Koxb. , 

411 ;  spinosa,  Wall.,  425  ; 

spinosa,  Willd.  401. 
Tsuga,  525. 

Ulmacew,  400. 

Ulmus,  431. 
campestris,  433 ;  effusa, 
Hb.  Wall,  432;  effusa, 
Willd.,  432;  erosa,  432; 
integrifolia,  481 ;  montana, 
433;  parvifolia,  434;  pedun- 
culate, 432  ;  pumila,  433  ; 
suberosa,     433 ;    virgaia, 

'  Roxb.,  434;  virgata, 
Wall.,  434;  Wallichiana, 
432. 

Urceola. 
elastioa,  320. 

Urostigma,  411.  412. 
bcngalense,  418;  cordifolv- 
urn,  416;  dasvcarpum,  414; 
elasticum,  418;  infectorium, 
414;  karet,  418;  mysorense, 
414;  obversum,  414;  odora- 
tum,  418  ;  ovoideum,  417  ; 
pa'seafolium,  414 ;  pisifer* 
um,  417  ;  Pseudo  -  Benja- 
mineum,  415 ;  Pseudo- 
Tiela,  415;  religiosum,  415; 
Tjatela,  414 ;  7'jiela,  415 ; 
tometUosum,  414 ;  Wigftii- 
anwn,  414. 

Urtica. 
tricolor,  405;  crenuiala,  404; 
dioioa,  404;  fruUscens,  406; 
heterophylla,  Roxb.,  404 ; 
heterophylla,  Willd.,  404; 
macrophylla,  408 ;  »t«tt, 
402;  ptndulijlora,  403; 
pulcherrima,  405 ;  Pwya, 
406;  rugulosa,  403;  *-aW- 
fa,  403;  tenacusima,  402. 

Urticacea),  400. 

Uriicee,  400. 


Uvaria, 
cerasoides,  5 ;  longtfblia,  5; 
suberosa,  5  ;  tomerUosa,  7 ; 
villosa,  6. 

Vaccinias,  279. 

Vaocinium,  279. 
Myrtillus,  279. 

Vacnellia. 
FarnetiwM.,  180. 

Vahea. 
gummifera,  820. 

Vallaris,  827. 
diohotoma,  327. 

Vateria. 
indica,  26. 

Ventilago,  96. 
bombaiensis.  96;   calycu- 
lata,  96,  574  ;  maderaspa- 
tana,  G»rt,  96 ;  madera- 
spaiana,  Roxb.,  96. 

Verbenace®.  353. 

Viburnum,  257. 
acuminatum,  260 ;  capiiel- 
latum,  259 ;  coriaceum,  259 ; 
ootinifolium,  258,  576 ;  cy- 
lindricum,  259 ;  erubescens, 
258;  fcetens,  259,  676; 
grandijiorum,  259;  involu- 
cratum,  258 ;  Lantana,  268 ; 
Mullaha,  258,  576;  nervo- 
sum, 259;  Opulus,  267; 
polycarpum,  258;  punota- 
tum,  260;  steilulatum,  258, 
676;  Tinus,  267;  WighHa- 
num,  258. 

Video,  131. 

Villebrunea. 
fruteacens,  406. 

Viscum,  892. 
album,  392;  artioulatum, 
393;  attenuatum,394;  ben- 
galense,  393;  oompreasum, 
394;  dichotomHm,S94;  fal- 
catum,  393 ;   moniliforme, 
393  ;  monoicum,  393  ;  ori- 
entale,  393;  OxyeedrifZ94; 
sUllatum,    892;  vertvciUa- 
tem,893. 
Visiania, 
robusta,  310. 

Vitex,  369. 
Agnus-castus,  870 ;  altk- 
sima,  870;  tricolor,  869; 
incisa,  369;  Leuooxylon, 
870  ;  Negundo,  869,  577  ; 
trifolia,  870. 

Vitis,  97. 
adnata,  100,  574;  capreo- 
lata,  101 ;   carnosa,  101 ; 
himalayana,  100,  574  ;  in- 
dica,  100,  574 ;  Labruaca, 


574 ;  lanata,  99,  574  ;  laa- 
oeolaria,  101,  674;  l&ti- 
folia,  99,  574;  parrifolia, 
99,  674;  quadrangulari*, 
100  ;  ragosa,  99  ;  tomen- 
tosa,  101;  vinifera,  98, 
574;  vulpma,  574. 
Volhameria, 
Jcuinosa,  364;  infy 
368;  serrata,$r 


Wallicnia,  549. 

caryotoides,   650;    deoa- 

flora,  549. 
Wdlingtonia. 

giganUa,  504. 
Welwitaohia,  500. 
Wendlandia,  268. 

exserta,    268;    puberal*, 

676 ;  tinctoria,  269;  576. 
Wikstromia,  386. 

canescens,  386;  saUcifotia, 

386 ;  virgata,  386. 
Willughbeia, 

edulifl,  320;  Martabantea, 

320,  578. 
Woodfordia,  287. 

floribunda.  238. 
Wrightia,  823. 

oocoinea,  325;  moUinimm, 

828;  RotAii,  824;  tinctoria, 

324;  tomentoaa,  328;  Wal- 

lichii,324. 

Ximenia, 

agyptiaca,  59. 
Xylii,171. 

dolabriformis.  171. 
Xylosma.  17, 19. 

longifolium,  19. 
Xylosteum. 

spinosum,  256;    pmjmrm- 

ZanthoxylesB,  46.  68. 

Zanthoxylum,  46. 
alatum,  47,  572 ;    ClaTm- 
Herculis,  47:  Aortfle,  47; 
oxyphyllum,  47. 

Ziaypnus,  84. 
Caracutta,  90 ;  eUiptuxL,90; 
JUxuosa,  85;/9rtfoa<£a,91; 
Jujuba,  86,  576;  hyan- 
drica,  87, 578 ;  latifolia,  89 ; 
Lotus,  89:  micropAyl^SS; 
Napcca,  86 ;  nummularia, 
88  ;  nitida,  86  ;  (Enoplia, 
86;  opposttyblia,  95;  oxr- 
phvlla,  86;  rugoaa,  89; 
Spina-Chriati,  87 ;  Tulgaris, 
85;  xylopyra,90. 
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Forbes  (Dr.  Duncan)  History  of  Chess. 

8vo.     7s,  6d.    (See  page  9). 

Franz  Schubert 

A  Musical  Biography,  from  the  German  of  Dr.  Heinrich 
Kreisle  von  Hellborn.  By  Edward  Wilberpobcb,  Esq., 
Author  of  "  Social  life  in  Munich."    Post  8vo.     6s. 

Gazetteers  of  India. 

Thornton,  4  vols.,  8vo.    £2  16a 
„         8vo.    21s. 
M         (N.W.P.,  Ac.)  2  vols.,  8vo.    25s. 

Gazetteer  of  Southern  India. 

With  the  Tenasserim  Provinces  and  Singapore.  Compiled 
from  original  and  authentic  sources.  Accompanied  by  an 
Atlas,  including  plans  of  all  the  principal  towns  and  canton* 
ments.    Boyal  8vo.  with  4to.  Atlas.    £3  3s. 

Gazetteer  of  the  Punjaub,  Afghanistan,  &c. 

Gazetteer  of  the  Countries  adjacent  to  India,  on  the  north* 
west,  including  Sciude,  Afghanistan,  Beloochistan,  the  Punjaub, 
and  the  neighbouring  States.  By  Edward  Thobkton,  Esq. 
2  vols.  8vo.    £1  5s. 

Geography  of  India. 

Comprising  an  account  of  British  India,  and  the  various  states 
enclosed  and  adjoining.    Fcap.  pp.  250.    2s. 

Geological  Papers  on  Western  India. 

Including  Cutch,  Scinde,  and  the  south-east  coast  of  Arabia. 
To  which  is  added  a  Summary  of  the  Geology  of  India  gene- 
rally. Edited  for  the  Government  by  Henry  J.  Carter, 
Assistant  Surgeon,  Bombay  Army.  Boyal  8vo.  with  folio 
Atlas  of  maps  and  plates ;  half-bound.    £2  2s. 

German  Life  and  Manners 

As  seen  in  Saxony.  With  an  account  of  Town  life — Village 
Life — Fashionable  Life — Married  Life — School  and  University 
Life,  Ac.  Illustrated  with  Songs  and  Pictures  of  the  Student 
Customs  at  the  University  of  Jena.  By  Henry  Mathew, 
2  vols.    8vo.,  with  numerous  illustrations.     18s. 

A  Popular  Edition  of  the  above.  With  illustrations.  Cr.  8vo.  7s. 
"  Full  of  original  thought  and  observation,  and  may  be  studied  with  pro- 
fit by  both  German  and  English — especially  by  the  Qterm*n."Athenaum. 
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Glyn's  (A.  C.)  Civilization  in  the  5th  Century. 

U  vols,  post  8vo.    £1  1 8.     (See  page  0). 

Grady' •  (S  G.)  Mohamedan  Law  of  Inheritance  &  Contract 

8vo.     148. 

Grady's  (S.  G.)  Institute!  of  Menu. 

8vo      lite.     (See  page  J 2). 
Griffith's  Ralph  (T.  H.)  Birth  of  the  War  God. 

8vo.     58.    (See  page  4). 

Hall's  Trigonometry. 

The  Elements  of  Plane  and  Spherical  Trigonometry.  With  an 
Appendix,  containing  the  solution  of  the  Problems  in  Nautical 
Astronomy.  For  the  use  of  Schools.  By  the  Rev.  T.  G. 
Hall,  M.A.,  Professor  of  Mathematics  in  King's  College, 
London      12mo.     2s. 

Hamilton's  Hedaya. 

A  new  edition,  with  the  obsolete  passages  omitted,  and  a  copious 
Index  added  by  S.  G.  Grady.     8vo.     £1  15s. 

Handbook  of  Reference  to  the  Maps  of  India. 

Giving  the  Lat.  and  Long,  of  places  of  note.  1 8mo.  8s.  6d. 

*#*  ThiewiU  be  found  a  valuable  Companion  to  Meeore.  Allen  <f  Co.** 

Mope  of  India. 

Handbooks  for  India. 

Bradshaw's  Through  Routes,  Overland  Guide,  and  Hand- 
book to  India,  Egypt,  Turkey,  Penis,  China,  Ac,  Ac.  NeV  Edi- 
tion, 1875-76.    With  Maps,  Ac.    6s. ;  by  post,  6a.  4d. 

The  "  Times  of  India "  Handbook  of  Hindustan ;  being  a 
Short  Account  of  the  Geography,  History,  Present  Administra- 
tion, Native  States,  Sports  and  Places  of  Interest  in  India.  Com- 
piled by  G.  R.  Abebbioh-Mackat.    With  Maps.    8vo.    10s. 

Maclean's  Guide  to  Bombay;  containing  an  Account  of  the 
Geography  and  History  of  the  Island,  Population,  Trade  and 
Industry,  Government  and  Revenue,  Descriptive  Accounts  of  the 
Town  and  Neighbourhood,  Native  Festivals,  Official  and  Mer- 
cantile Directories,  Ac.,  Ac    With  Map  and  Plana.    10s. 

Hedaya. 

Translated  from  the  Arabic  by  Walter  Hamilton.     A  Now 
Edition,  with  Index  by  S.  G.  Grady     8vo.    £\.  16s. 
Henry  VHX 

An  Historical  Sketch  as  affecting  the  Reformation  in  England. 

By  Charles  Hastings  Collettb.    Post  8vo.     6s. 
Hindu  Law. 

By  Sir  Thomas  Strange.    2  vols.  Royal  8vo.,  1830.    24s 
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Historical  Results 

Deducible  from  Kecent  Discoveries  in  Afghanistan.  By  H. 
T.  Pmnsep.    8vo.    Lond.  1844.     15s. 

Histories  of  India. 

Mill,  9  vols.,  cr.  8vo.    £2  10s.    (See  page  21). 
Thornton,  6  vols.,  8vo.    JB2  8s.    (See  page  26). 
Thornton,  1  vol.,  8vo.     12s.      (See  page  26). 
Trotter,  2  vols.,  8vo.     82s.    (See  page  26). 
Sewell  (Analytical).     Crown  8vo.     8s.    (See  page  8). 
Owen,  India  on  the  Eve  of  the  British  Conquest.     8s. 

History  of  Civilization,  in  the  Fifth  Century. 

Translated  by  permission  from  the  French  of  A.  Frederic 
Ozanam,  late  Professor  of  Foreign  Literature  to  the  Faculty 
of  Letters  at  Paris.  By  Ashby  C.  Glyn,  B.A.,  of  the  Inner 
Temple,  Barrister-at-Law.     2  vols.,  post  8vo.    £1  Is. 

History  of  Chess, 

From  the  time  of  the  Early  Invention  of  the  Game  in  India, 
till  the  period  of  its  establishment  in  Western  and  Central 
Europe.  .  By  Duncan  Fobbes,  LL.D.    8vo.     7s.  6d. 

History  of  China, 

From  the  Earliest  Records  to  a.d.  420.  By  Thomas  Thornton, 
Member  of  the  Royal  Asiatic  Society.    8vo.,  cloth.     8s. 

History  of  the  Opera, 

From  Monteverde  to  Donizetti.  By  H.  Sutherland  Edwards 
Second  edition.    2  vols.,  Post  8vo.     10s.  6d. 

History  of  the  Pnnjanb, 

And  of  the  Rise,  Progress,  and  Present  Condition  of  the 
Sikhs.     By  T.  Thornton.    2  Vols.    Post  8vo.    8s. 

Horses  of  the  Sahara,  and  the  Manners  of  the  Desert. 

By  E.  Daumas,  General  of  the  Division  Commanding  at  Bor- 
deaux, Senator,  &c,  &c.  With  Commentaries  by  the  Emir 
Abd-el-Kadir  (Authorized  Edition).     8vo.     6s. 

"  We  have  rarely  read  a  work  giving  a  more  picturesque  and,  at  the 
same  time,  practical  account  of  the  manners  and  customs  of  a  people,  than 
this  book  on  the  Arabs  and  their  horses." — Edinburgh  Courant. 

Hough  (Lieut-Col.  W.)  Precedents  in  Military  Law. 

8vo.  cloth.     25s. 

Hughes's  Votes  on  Mnhammanism.    Fcap.  8vo.    6s. 
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Illustrated  Horse  Doctor. 

Being  an  Accurate  and  Detailed  Account,  accompanied  by 
more  than  400  Pictorial  Representations,  characteristic  of  the 
various  Diseases  to  which  the  Equine  Race  are  subjected ; 
together  with  the  latest  Mode  of  Treatment,  and  all  the  re- 
quisite Prescriptions  written  in  Plain  English.  By  Edward 
Mayhew,   M.R.C.V.S.     8vo.    18s.  6d. 

Contents. — The  Brain  and  Nervous  System. — The  Eyes. — 
The  Mouth.— The  Nostrils.— The  Throat.— The  Chest  and  its 
contents. — The  Stomach,  Liver,  &c— The  Abdomen.— The 
Urinary  Organs. — The  Skin. — Specific  Diseases. — Limbs. — 
The  Feet.— Injuries. — Operations. 

"The  book  contains  nearly  600  pages  of  yaluable  matter,  which 
reflects  great  credit  on  its  author,  and,  owing  to  its  practical  details,  the 
result  of  deep  scientific  research,  deserves  a  place  in  the  library  of  medical, 
veterinary,  and  non-professional  readers."— Field. 

"  The  book  furnishes  at  once  the  bane  and  the  antidote,  as  the 
drawings  show  the  horse  not  only  Buffering  from  every  kind  of  disease,  but 
in  the  different  stages  of  it,  while  the  alphabetical  summary  at  the  end  gives 
the  cause,  symptoms  and  treatment  of  each." — Illustrated  London  Hews. 

Illustrated  Horse  Management 

Containing  descriptive  remarks  upon  Anatomy,  Medicine, 
Shoeing,  Teeth,  Food,  Vices,  Stables ;  likewise  a  plain  account 
of  the  situation,  nature,  and  value  of  the  various  points ; 
together  with  comments  on  grooms,  dealers,  breeders,  breakers, 
and  trainers ;  Embellished  with  more  than  400  engravings 
from  original  designs  made  expressly  for  this  work.  By  E. 
Mayhew.  A  new  Edition,  revised  and  improved  by  J.  I. 
Lupton.  M.R.C.V.S.     8vo.  12s. 

Contents. — The  body  of  the  horse  anatomically  considered 
Physic. — The  mode  of  administering  it,  and  minor  operations. 
Shoeing. — Its  origin,  its  uses,  and  its  varieties.  The  Teeth. 
— Their  natural  growth,  and  the  abuses  to  which  they  are  liable. 

Food.— The  fittest,  time  for  feeding,  and  the  kind  of  food 
which  the  horse  naturally  consumes.  The  evils  which  are 
occasioned  by  modern  stables.  The  faults  inseparable  from 
stables.  The  so-called  "  incapacitating  vices,"  which  are  the 
results  of  injury  or  of  disease.  Stables  as  they  should  be. 
Grooms. — Their  prejudices,  their  injuries,  and  their  duties. 
Points. — Their  relative  importance  and  where  to  look  for  their 
development  Brkfdi.no. —  Its  inconsistencies  and  its  disap- 
pointments Breaking  and  Training — Their  errors  and 
their  results 
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India  Directory  (The). 

For  the  Guidance  of  Commanders  of  Steamers  and  Sailing 
Vessels.  Founded  upon  the  Work  of  the  late  Captain  James 
Horsburgh,  F.R.S. 

Part  I. — The  East  Indies,  and  Interjacent  Ports  of  Africa 
and  South  America.  Revised,  Extended,  and  Illustrated  with 
Charts  of  Winds,  Currents,  Passages,  Variation,  and  Tides. 
By  Commander  Alfred  Dundas  Taylor,  F.R.G.S.,  Superin- 
tendent of  Marine  Surveys  to  the  Government  of  India. 
£1  18s. 

Part  IT. — The  China  Sea,  with  the  Ports  of  Java,  Australia 
and  Japan  and  the  Indian  Archipelago  Harbours,  as  well  as 
those  of  New  Zealand.  Illustrated  with  Charts  of  the  Winds, 
Currents,  Passages,  &c.     By  the  same.     (In  the  Press). 

Indian  Administration. 

By  H.  G.  Keene.     Post  8vo.     5s. 

Indian  Army  and  Civil  Service  List. 

Issued  in  January  and  July  of  each  year,  by  permission  of  the 
Secretary  of  State  for  India  in  Council.  12rao'.  6s.    bd.  7s.  bd. 

Indian  Code  of  Civil  Procedure. 

In  the  Form  of  Questions  and  Answers.  With  Explanatory 
and  Illustrative  Notes.     By  Anoelo  J.  Lewis.     12s.  6d. 

Indian  Criminal  Law  and  Procedure, 

By  M.  H.  Starling,  Esq  ,  LL.B.  A  new  edition  in  the 
Press. 

Indian  Penal  Code. 

In  the  Form  of  Questions  and  Answers.  With  Explanatory 
and  Illustrative  Notes.      By  Angelo  J.  Lewis.      ?s.  6d. 

Indian  and  Military  Law. 

Mahommedan  Law  of  Inheritance,  &c.  A  Manual  of  the 
Mahoratnedan  Law  of  Inheritance  and  Contract;  comprising  the 
Doctrine  of  the  Soonee  and  Sheca  Schools,  and  based  upon  the  text 
of  Sir  H.  W.  Macnaghtbn'b  Principles  and  Precedents,  together 
with  the  Decisions  of  the  Privy  Council  and  High  Courts  of  the 
Presidencies  in  India.  For  the  use  of  Schools  and  Students.  By 
Standish  Gbove  Grady,  Barrister-at-Law,  Reader  of  Hindoo, 
Mahommedan,  and  Indian  Law  to  the  Inns  of  Court.    8vo.    14s. 

Iledaya,  or  Guide,  a  Commentary  on  the  Mussulman  Laws, 
translated  by  order  of  the  Governor- General  and  Council  of  Bengal. 
By  Chahles  Hamilton.  Second  Edition,  with  Preface  and  Index 
bySTAKDiSH  Geovb  Gbady.  8vo.  £1 15s. 
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Institutes  of  Menu  in  English.  The  Institutes  of  Hindu 
Law  or  the  Ordinances  of  Menu,  according  to  Gloss  of  Collucca. 
Comprising  the  Indian  System  of  Duties,  Religious  and  Civil, 
verbally  translated  from  the  Original,  with  a  Preface  by  Sir  William 
Jokes,  and  collated  with  the  Sanscrit  Text  by  G-bavbs  Chamkey 
Hattghton,  M.A.,  F.B.S.,  Professor  of  Hindu  Literature  in  the 
East  India  College.  New  edition,  with  Preface  and  Index  by 
Standish  GL  Gbady,  Barrister-at-Law,  and  Eeader  of  Hindu, 
Mahommedan,  and  Indian  Law  to  the  Inns  of  Court.  8vo.,  cloth.  12s. 

Indian  Code  of  Criminal  Procedure.  Being  Act  X  of  1 872, 
Passed  by  the  Governor-General  of  India  in  Council  on  the  26th  of 
April,  1872.    8vo.    12s. 

Indian  Code  of  Civil  Procedure.  In  the  form  of  Questions 
and  Answers,  with  Explanatory  and  Illustrative  Notes.  By 
Angelo  J.  Lewis,  Barrister-at-law.    12mo.    12s.  6d. 

Indian  Penal  Code.  In  the  Form  of  Questions  and  Answers. 
With  Explanatory  and  Illustrative  Notes.  By  Angelo  J.  Lewis, 
Barrister-at-Law.    Post  8vo.    7s.  6d. 

Hindu  Law.  Principally  with  reference  to  such  portions  of  it 
as  concern  the  Administration  of  Justice  in  the  Courts  in  India. 
By  Sib  Thomas  Stbangb,  late  Chief  Justice  of  Madras.  2  vole. 
Eoyal  8vo.,  1830.     24s. 

Hindu  Law.  Defence  of  the  Daya  Bhaga.  Notice  of  the 
Case  on  Prosoono  Coomar  Tajore's  Will.  Judgment  of  the  Judicial 
Committee  of  the  Privy  Conncil.  Examination  of  such  Judgment. 
By  Johe  Cochrane,  Barrister-at-Law.    Royal  8vo.    20s. 

Law  and  Customs  of  Hindu  Castes,  within  the  Dekhan  Pro- 
vinces subject  to  the  Presidency  of  Bombay,  chiefly  affecting  Civil 
Suits.    By  Abtotb  Steele.    Royal  8vo.    £1  Is. 

Law  relating  to  India,  and  the  East  India  Company,  with 
Notes  and  Appendix.    Fifth  Edition.    4to.    London,  1855.    £8  8a. 

Manual  of  Military  Law.  For  all  ranks  of  the  Army,  Militia 
and  Volunteer  Services.  By  Colonel  J.  K.  Prpow,  Assist.  Adjutant 
General  at  Head  Quarters,  &  J.  F.  Collteb,  Esq.,  of  the  Inner 
Temple,  Barrister-at-Law.  Third  and  Revised  Edition.  Pocket 
size.    5s. 

Precedents  in  Military  Law  ;  including  the  Practice  of  Courts- 
Martial  ;  the  Mode  of  Conducting  Trials ;  the  Duties  of  Officers  at 
Military  Courts  of  Inquests,  Courts  of  Inquiry,  Courts  of  Bequests, 
Ac.,  Ac.    The  following  are  a  portion  of  the  Contents  :— 

1.  Military  Law.  2.  Martial  Law.  8.  Courts-Martial.  4. 
Courts  of  Inquiry.  6.  Courts  of  Inqilest.  6.  Courts  of  Bequest. 
7.  Forms   of  Courts-Martial.     8.  Precedents  of  Military  Law. 
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9.  Trials  of  Arson  to  Bape  (Alphabetically  arranged.)  10.  Bebellions. 
11.  Riots.  12.  Miscellaneous.  By  Lieut.-Col.  W.  Hough,  late 
Deputy  Judge- Advocate-General,  Bengal  Army,  and  Author  of 
several  Works  on  Courte-MartiaL    One  thick  8vo.  vol.    25s. 

The  Practice  of  Courts  Martial.  By  Hough  &  Long.  Thick  8vo. 
London,  1825.  26s. 


Indian  Infanticide, 

Its  Origin,  Progress,  and  Suppression. 
M.A.    8vo.    5s. 


By  John  Cavk-Bbown, 


Ionian  Islands  in  1863. 

By  Professor  D.  T.  Ansted,  M.A.,  F.R.S.,  &c.  8vo.,  with 
Maps  and  Cuts.     8s. 

Jackson's  (Lowis  D'A.)  Hydraulic  Manual  and  Working 
Tables  Hydraulic  and  Indian  Meteorological  Statistics. 
Published  under  the  patronage  of  the  Right  Honourable  The 
Secretary  of  State  for  India.     8to.     28s. 

Japan,  the  Amoor  and  the  Pacific. 

With  notices  of  other  Places,  comprised  in  a  Voyage  of  Circum- 
navigation in  the  Imperial  Russian  Corvette  Rynda,  in  1858 — 
1860.   By  Henry  A.  Tilley.   Eight  Illustrations.    8vo.  16s. 

Jersey,  Guernsey,  Alderney,  Sark,  &o. 

The  Channel  Islands.  Containing :  Part  I. — Physical  Geo- 
graphy. Part  II. — Natural  History.  Part  III. — Civil  His- 
tory. Part  IV. — Economics  and  Trade.  By  David  Thomas 
Ansted,  M.A.,  F.R.S.,  and  Robert  Gordon  Latham,  M.A., 
M.D.,  F.R.S.  New  and  Cheaper  Edition  in  one  handsome 
8vo.  Volume,  with  72  Illustrations  on  Wood  by  Vizetelly, 
Loudon,  Nicholls,  and  Hart ;  with  Map.     16s. 

"  This  is  a  really  valuable  work.  A  book  which  will  long  remain  the 
standard  authority  on  the  subject.  No  one  who  has  been  to  the  Channel 
Islands,  or  who  purposes  going  there  will  be  insensible  of  its  value." — 

Saturday  Review. 
"  It  is  the  produce  of  many  hands  and  every  hand  a  good  one." 

Jerrold's  (Blanchard)  at  Home  in  Paris. 

2  Vol.    Post  8vo.      16s 

Xaye  (Sir  J.  W.)  The  Sepoy  War  in  India.    (See  page  23). 
Vol.  1     18s. 
Vol.2    £i. 
Vol.3.     £1. 
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Xaye  (Sir  J.  W.)  History  of  the  War  in  Afghanistan. 

New  edition.     8  Vols.     Crown  8vo.     £1.  6s. 

Eaye  (Sir  J.  W.)  Christianity  in  India. 
8vo.     J  tfs. 

Kaye  (Sir  J.  W.)  H.  St.  0.  Tucker's  Life  and  Correspondence. 

bvo.     10a. 

Kaye's  (Sir  J.  W.)  Memorials  of  Indian  Governments. 

By  H.  St.  George  Tucker.     8vo.     10s. 

Keene's  (E.  0.)  Mogul  Empire. 

8vo.     Second  Edition.     With  Map.     10s.  6d. 

Eeene's  (H.  G.)  Administration  in  India. 

Post  8vo.     9s. 

Lady  Morgan's  Memoirs. 

Autobiography,  Diaries  and  Correspondence.  2  Vols.  8to., 
with  Portraits.     18s. 

Latham's  (Dr.  B.  0.)  Nationalities  of  Europe. 
2  Vols.     8vo.     lUs.    (See  page  21). 

Law  and  Customs  of  Hindu  Castes, 

By  Arthur  Steele.    Royal  8vo.    £1.  Is.     (See  page  12.) 

Law^Etelatdng  to  India, 

Fifth  Edition.    4 to.    London,  1855.     £3.  3s.    (See  page  13} 

Lees'  (Dr.  W.  V.)  Drain  of  Silver  to  the  East 

Post  8vo.     8s. 

Lewin's  Wild  Races  of  the  South  Eastern  Frontier  of  India. 

Including  an  Account  of  the  Loshai  Country.  Post  8 vo.  1  Os.  6d. 

Lewis's  (A.  J.)  Indian  Penal  Code. 

Post  8vo.     7s.  6d.    (See  page  12). 

Lewis's  Indian  Code  of  Civil  Procedure. 
Post  8vo.     12s.  6d.     (See  page  12). 

Leyden  and  Erskine's  Baher. 

Memoirs  of  Zehir-ed-Din  Muhammkd  Baber,  Emperor  or 
Hindustan,  written  by  himself  in  the  Jaghatai  Turki,  and 
translated  partly  by  the  late  John  Leydln,  Esq.,  M.D.,  and 
partly  by  William  Erskine,  Esq.,  with  Notes  and  a  Geo- 
graphical and  Historical  Introduction,  together  with  a  Map  of 
the  Countries  between  the  Ox  us  and  Jaxartes,  and  a  Memoir 
regarding  its  construction.  By  Charles  Waddington,  of  the 
East  iudia  Company  s  Engineers.    4to.   Lond.  1820.    £1.  5s. 
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Lianoourt's  and  Pincott's  Primitive  and  Universal  Laws  of 

the  Formation  and  development  of  language  ;  a  .Rational  and 
Inductive  System  founded  on  the  Natural  Basis  of  Onomatops. 
8vo.     1-2*.  6d. 

McBean's  (S.)  England,  Egypt,  Palestine  &  India  by  Railway. 
Popularly  Explained.    Crown  8vo.,  with  a  coloured  Map.     4s. 

Mahommedan  Law  of  Inheritance  and  Contract 

By  Stand  ish  Gbove   Gbadtt,    Barrister  at-Law.     8vo.     14s. 

Manning  (Mrs.)  Ancient  and  Mediaeval  India. 

Beings  the  History,  Religion,  Laws,  Caste,  Manners  and 
Customs,  Language,  Literature,  Poetry,  Philosophy,  Astronomy, 
Algebra,  Medicine,  Architecture,  Manufactures,  Commerce, 
Ac,  of  the  Hindus,  taken  from  their  writings.  Amongst  the 
works  consulted  and  gleaned  from  may  be  named  the  Rig  Veda, 
Sama  Veda,  Vajur  Veda,  Sathapatha  Brahmana,  Baghavat 
Gita,  The  Puranas,  Code  of  Menu,  Code  of  Yajna-valkya, 
Mitakshara,  Daya  Bagha,  Mahabharata,  Atriya,  Charaka, 
Su8ruta,  Ramayana,  Raghu  Vansa,  Bhattikavia,  Sakuntala 
Vikramorvasi,  Malali  and  Madhava,  Mudra  Rakshasa,  Retna- 
vali,  Kumara  Sambhava,  Prabodah,  Chandrodaya,  Megha  Duta, 
Gita  Govinda,  Panchatantra,  Hitopadesa,  Katha  Sarit,  Sagara, 
Ketala,  Panchavinsati,  Dasa  Kumara  Charita,  Ac.  By  Mrs. 
Manning,  with  Illustrations.     2  vols.,  8vo.    80s. 

"  Mrs.  Manning's  book  wiU  probably  long  and  deservedly  remain 

a  standard  handbook  on  the  Literature,  Arts,  and  Sciences  of  Ancient 

India." — Saturday  Review. 

Manual  of  Military  Law. 

By  Colonel  J.  K.  Pipon,  and  J.  F.  Collier,  Esq.,  of  the 
Inner  Temple,  Barrister-at-Law.     5s. 

Mayhew's  (Edward)  Illustrated  Horse  Doctor. 

8vo.     18s.  6d.     (See  page  10). 

Mayhew's  (Edward)  Ulnstrated  Horse  Management 

New  edit.    By  J.  I.  Lupton.     8vo.     12s.    (See  page  10) 

Mayhew's  (Henry)  German  Life  and  Manners. 
U  vols.,  8vo.     18s. 

Also  a  cheaper  edition,  Post  8vo.     7s.    (See  page  8). 

Max  Mnller's  Rig-Veda-Sanhita. 

The  Sacred  Hymns  of  the  Brahmins ;  together  with  the 
Commentary  of  Sayanacharya.     Published  under  the  Patron- 
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age  of  the  Right  Honourable  the  Secretary  of  State  for  India  in 
Council.    6  vols.,  4 to.  £2  lOe.  per  volume. 

Meadow's  (T.)  Notes  on  China. 

8vo.     9s. 

Memorable  Events  of  Modern  History. 

By  J.  G.  Edgar,  Author  of  the  Boyhood  of  Great  Men,  Ac. 
Post  8vo.    With  Illustrations.     6s.  6d. 


Military  Works — chiefly  issued  by  the  Government 

Field  Exercises  and  Evolutions  of  Infantry.   Pocket  edition,  Is. 

Queen  8  Regulations  and  Orders  for  the  Army.      Corrected  to 

1874.    8to.  8s.  6d.    Interleaved,  5s.  6d.    Pocket  Edition,  la. 

Rifle  Exercise  and  Musketry  Instruction,     1875.    Is. 

Musketry  Regulations,  as  used  at  Hythe.    Is. 

Dress  Regulations  for  the  Army.     1875.     1*.  6<J. 

Infantry  Sword  Exercise.     1875.     6d. 

Infantry  Bugle  Sounds..   6d. 

Handbook  of  Battalion  Drill.  By  Lieut.  H.  C.  Slack.  2s  ; 
or  with  Company  Drill,  2s.  6d. 

Handbook  of  Brigade  Drill.     By  Lieut.  H.  C.  Slack.     3s. 

Handbook  of  Company  Drill ;  also  of  Skirmishing,  Battalion, 
and  Shelter  Trench  Drill.    By  Lieut.  Chablm  Slack,     Is. 

Elementary  and  Battalion  Drill.  Condensed  and  Illustrated, 
together  with  duties  of  Company  Officers,  Markers,  Ac,  in  Batta- 
lion.   By  Captain  Malton.    2s.  6d. 

Cavalry  Regulations.  For  the  Instruction,  Formations,  and 
Movements  of  Cavalry.    12mo.    4s.  6d. 

Cavalry  Sword,  Carbine,  Pistol  and  Lance  Exercises,  together 
with  Field  Chin  Drill.    Pocket  Edition.    Is. 

Trumpet  and  Bugle  Sounds  for  Mounted  Service  and  Artillery. 
ls.6d. 

The  Training  of  Cavalry  Remount  Horses.  By  the  late 
Capt.  L.  £.  Nolan,  of  the  15th  Hussars.    8vo.    10s. 

Manual  of  Artillery  Exercises,  1873.     8vo.     5s. 

Manual  of  Field  Artillery  Exercises.    1875.     4*. 

Standing  Orders  for  Royal  Artillery.     8vo,     8s. 
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Principles  and  Practice  of  Modern  Artillery.  By  Lt.-Col.  C. 
H.  Owen,  RA.    8vo.    Illustrated.    16s. 

Artillerist's  Manual  and  British  Soldiers*  Compendium.  By 
Major  F.  A.  Gbifpithb.    11th  Edition.    5s. 

Compendium  of  Artillery  Exercises — Smooth  Bore,  Field,  and 
Garrison  Artillery  for  Reserve  Forces.  By  Captain  J.  M.  MoKenzie. 
3b.  6d. 

Principles  of  Gunnery.  By  John  T.  Hyde,  M.A.,  late  Pro- 
fessor of  Fortification  and  Artillery,  Royal  Indian  Military  College, 
Addiscombe.  Second  edition,  revised  and  enlarged.  With  many 
Plates  and  Cuts,  and  Photograph  of  Armstrong  Gun.  Royal  8vo. 
14s. 

Notes  on  Gunnery.  By  Captain  Goodeve.  Revised  Edition. 
Is. 

Text  Book  of  the  Construction  and  Manufacture  of  Rifled 
Ordnance  in  the  British  Service.  By  Stonby  &  Jones.  Second 
Edition.    Paper,  3s.  6d.,  Cloth,  4s.  6d. 

Handbooks  of  the  9,  16,  and  64-Pounder  R.  M.  L. 
Converted  Guns.    6d*  each, 

Handbook  of  40-Pounder  B.  L.  Gun.    6d. 

Handbooks  of  9-inch  Rifle  Muzzle  Loading  Guns  of  12  tons, 
and  the  10-inch  gun  of  18  tons.    6d.  each. 

Treatise  on  Fortification  and  Artillery.  By  Major  Hector 
Stbaith.  Revised  and  re-arranged  by  Thomas  Cook,  R.N.,  and 
John  T.  Hyde,  M.A.  7th  Edition.  Royal  8vo.  Illustrated  by 
Four  Hundred  Plans,  Cuts,  &o.    £2  2s. 

Military  Surveying  and  Field  Sketching.  The  Various 
Methods  of  Contouring,  Levelling,  Sketching  without  Instruments, 
Scale  of  Shade,  Examples  in  Military  Drawing,  &c.,  Ac.,  &c.  As  at 
present  taught  in  tbe  Military  Colleges.  By  Major  W.  H.  Richards, 
66th  Regiment,  Chief  Garrison  Instructor  in  India,  Late  Instruc- 
tor in  Military  Surveying,  Royal  Military  College,  Sandhurst. 
Second  Edition,  Revised  and  Corrected.     12s. 

Treatise  on  Military  Surveying;  including  Sketching  in  the 
Field,  Plan-Drawing,  Levelling,  Military  Reconnaissance,  Ac.  By 
Licut.-CoL  Basil  Jackson,  late  of  tbe  Royal  Staff  Corps.  The 
Fifth  Edition.     8vo.    Illustrated  by  Plans,  4c.    14s. 

Instruction  in  Military  Engineering.     Vol.  1.,  Part  III.     4s. 

Elementary  Principles  of  Fortification.  A  Text-Book  for 
Military  Examinations.  By  J.  T.  Htdb,  M.A.  Royal  8vo.  With 
numerous  Plans  and  Illustrations.    10s.  6d. 

Military  Train  Manual.     Is. 
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The  Sappers'  Manual.  Compiled  for  the  use  of  Engineer 
Volunteer  Corps.  By  CoL  W.  A.  Fbahxlahd,  BJJ.  With 
numerous  Illustrations.    2s. 

Ammunition.  A  descriptive  treatise  on  the  different  Projectiles 
Charges,  Fuzes,  Rockets,  Ac.,  at  present  in  use  for  Land  and  Sea 
Service,  and  on  other  war  stores  manufactured  in  the  Royal 
Laboratory.    6». 

Hand-book  on  the  Manufacture  and  Proof  of  Gunpowder,  as 
carried  on  at  the  Royal  Gunpowder  Factory,  Waltham  Abbey.  5s. 

Regulations  for  the  Training  of  Troops  for  service  in  the  Field 
and  for  the  conduct  of  Peace  Manoeuvres.    2s. 

Hand-book  Dictionary  for  the  Militia  and  Volunteer  Services, 
Containing  a  variety  of  useful  information,  Alphabetically  arranged. 
Pocket  size,  3s.  6d.  3  by  post,  8s.  8d. 

Gymnastic  Exercises,  System  of  Fencing,  and  Exercises  for 
the  Regulation  Clubs.    In  one  volume.    Crown  8vo.    2s. 

Army  Equipment.  Prepared  at  the  Topographical  and 
Statistical  Department,  War  Office.  By  CoL  Sir  Hbnby  Jaxxs, 
R.E.,  F.R.S.,  Ac,  Director. 

Past.  1. — Cavalry.    Compiled  by  Lieut.  H.  M,  Hohbb,  2nd  Life 

Guards..  Royal  8vo.    4e. 
Pabt  4.— Military  Tram.    Compiled  by  Lieut  H.  1C  Hozisb, 

2nd  Life  Guards.    Royal  8vo.    2s.  6U 
Pabt  6.— Infantry.      Compiled  by  Capt.  F.  Mabtth  Pbtbib, 

Royal  8vo.    With  Plates.    6s. 
Pabt  6. — Commissariat.    Compiled  by  Lieut.  H.  M.  Hozrro,  2nd 

Life  Guards.    Royal  8vo.    Is.  6d. 
Pabt  7. — Hospital  Service.    Compiled  by  Capt.  Maatdt  Pbtkib. 

Royal  8vo.    With  Plates.    6s. 

Text-Book  on  the  Theory  and  Motion  of  Projectiles ;  the  His* 
tory,  Manufacture,  and  Explosive  Force  of  Gunpowder ;  the  History 
of  Small  Arms.    For  Officers  sent  to  School  of  Musketry.    2s. 

Revised  Army  Regulations.  Vol.  1.  Royal  Warrant  for  the 
Pay,  Promotion,  Non-effective  Pay  and  Allowances  of  Her  Majesty's 
British  Forces  serving  elsewhere  than  in  India.  Parts  1  (and  2* 
Pay  and  Non-effective  Pay.    4s. 

Notes  on  Ammunition.  2nd  Edition.  Corrected  up  to  Sep- 
tember 1874,  Paper,  2s.,  Cloth,  8s. 

Regulations  and  Instructions  for  Encampments.    1875.  (ML 

Rules  for  the  Conduct  of  the  War  Game.     2s. 

Medical  Regulations  for  the  Army,  Instructions  for  the  Army, 
Comprising  duties  of  Officers,  Attendants,  and  Nurses,  &&  Is.  8d. 
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Purveyors'  Regulations  and  Instructions,  for  Guidance  of 
Officers  of  Purveyors'  Department  of  the  Army,    8s. 

Priced  Vocabulary  of  Stores  used  in  Her  Majesty's  Service.  4s. 

Transport  of  Sick  and  Wounded  Troops.  By  Db.  Lonomobe.  5s. 

Precedents  in  Military  Law.  By  Lt-Col.  W.  Hough.  8vo.  25s. 

The  Practice  of  Courts-Martial,  by  Hough  &  Long.  8vo.  26s. 

Manual  of  Military  Law.  For  all  ranks  of  the  Army,  Militia, 
and  Volunteer  Services.  By  Colonel  J.  K.  Pipon,  and  J.  F.  Col- 
ueb,  Esq.     Third  and  Bevised  Edition.      Pocket  size.    5s. 

Regulations  applicable  to  the  European  Officer  in  India.  Con- 
taining Staff  Corps  Bules,  Staff  Salaries,  Commands,  Furlough  and 
Betirement  Emulations,  Ac.  By  Gbobob  E.  Cochrane,  late 
Assistant  Military  Secretary,  India  Office.   1  toL,  post  8vo.    7s.  6d. 

Reserve  Force;  Guide  to  Examinations,  for  the  use  of  Captains 
and  Subalterns  of  Infantry,  Militia,  and  Rifle  Volunteers,  and  for  Ser- 
jeants of  Volunteers.    By  Capt.  Gh  EL  Gbbaysb.    2nd  edit.    2s. 

The  Military  Encyclopaedia ;  referring  exclusively  to  the 
Military  Sciences,  Memoirs  of  distinguished  Soldiers,  and  the  Narra- 
tives of  Remarkable  Battles.    By  Stooquxlbb.    1853.    8vo.    12s. 

The  Operations  of  War  Explained  and  Illustrated.  By  Col. 
Hamxby.    New  Edition  Bevised,  with  Plates.    Royal  8to.    80s. 

Lessons  of  War.  As  taught  by  the  Great  Masters  ana  Others ; 
Selected  and  Arranged  from  the  rarious  operations  in  War.  By 
Fbavcb  James  Soadt,  Lieut-Col.,  BjL     Royal  8vo.    21s. 

The  Soldiers'  Pocket  Book  for  Field  Service.  By  Col.  Sir 
Garnet  J.  Wolsxley.  2nd  Edition.  Revised  and  Enlarged.  4s.  6d. 

The  Surgeon's  Pocket  Book,  an  Essay  on  the  best  Treatment  of 
Wounded  in  War.    By  Surgeon  Major  J.  H.  Pobtbb.    7s.  6d. 

A  Precis  of  Modern  Tactics.  By  Colonel  Home.  8vo.  8s.  6d*. 

Armed  Strength  of  Austria.    By  Capt.  Cooke.    2  pts.    £1  2s. 

Armed  Strength  of  Denmark.     8s. 

Armed  Strength  of  Russia.    Translated  from  the  German.  7s. 

Armed  Strength  of  Sweden  and  Norway.     8s.  6d. 

Armed  Strength  of  Italy.     5s.  6d. 

The  Franco-German  War  of  1870—71.  By  Capt.  C.  H. 
Clabkb.  Vol.  I.  £1 6s.  Part  I.  Sixth  Section.  6s.  Seventh 
Section.    6s.    Eighth  Section.    3s.    Ninth  Section.    4s.  6d« 

The  Campaign  of  1866  in  Germany.  Royal  8vo.  With 
Atlas.    21s. 

Celebrated  Naval  and  Military  Trials.  By  Peteb  Burke, 
Post  8vo.»  cloth.    10s.  6d. 
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Military  Sketches.  By  Sir  Lasoelles  Wraxall.  Post  8vo.  6b. 

Military  Life  of  the  Duke  of  Wellington.     By  Jackson  and 
Scott.    2  Vols.  8ro.    Maps,  Plans,  &o.    12s. 

Single  Stick  Exercise  of  the  Aldershot  Gymnasium.     Gd. 

Treatise  on  Military  Carriages,  and  other  Manufactures  of  the 
Eoyal  Carriage  Department.    5s. 

Steppe  Campaign  Lectures.     2s. 

Manual  of  Instructions  for  Army  Surgeons.     Is. 
Regulations  for  Array  Hospital  Corps.     9d. 
Manual  of  Instructions  for  Non- Commissioned  Officers,  Army 
Hospital  Corps.    2s. 

Handbook  for  Military  Artificers.     8s. 

Instructions  for  the  use  of  Auxiliary  Cavalry.     2s.  6d. 

Regulations  for  Commissariat  and  Ordnance  Department  2s. 

Regulations  for  the  Commissariat  Department.     Is.  6d. 

Regulations  for  the  Ordnance  Department.     Is.  6d. 

Artillerist's  Handbook  of  Reference  for  the  use  of  the  Royal 
and  Reserve  Artillery,  by  Will  and  D ALTON.    5s. 

An  Essay  on  the  Principles  and  Construction  of  Military 
Bridges,  by  Sib  Howard  Douglas.    1853.    15s. 


Hill's  History  of  British  India, 
With  Notes  and  Continuation, 
cr.  8vo.    £2  10s. 


By  H.  H.  Wilson.    9  vols. 


Mogul  Empire. 

Fron.  the  death  of  Aurungzeb  to  the  overthrow  of  the  Mahratta 
Power,   by  Henry  George  Keene,   B.C.S.     8vo.   Second 
edition.     With  Map.     10s.  6d. 

This  Work  Jills  jup  a  blank  between  the  ending  of  Elphinstonfs 
and  the  commencement  of  Thornton's  Histories. 

Mysteries  of  the  Vatican ; 

Or  Crimes  of  the  Papacy.  From  the  German  of  Db.  Theodore 
Greisenger.     2  Vols,  post  8vo      2' a 

Nationalities  of  Europe. 

By  Robert  Gordon  Latham,  M.D.     2  Vols.  8vo.     12s. 
Birgis  and  Bismillah. 

Nirgi8;  a  Tale  of  the  Indian  Mutiny,  from  the  Diary  of  a 
Slave  Girl :  and  Bismillah  ;  or,  Happy  Days  in  Cashmere.  By 
Hafiz  Allaro.   Post  8vo.     10s.  6<L 
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Notes  on  China. 

Desultory  Notes  on  the  Government  and  People  of  China  and 
on  the  Chinese  Language.    By  T.  T,  Meadows,  8vo.    9s. 

Notes  on  the  North  Western  Provinces  of  India. 

By  a  District  Officer.    2nd  Edition.    Post  8vo.,  cloth.     5s. 

Contents. — Area  and  Population. — Soils. — Crops. — Irriga- 
tion.— Rent. — Bates. — Land  Tenures. 

Owen  (Sidney)  India  on  the  Eve  of  the  British  Conquest 
A  Historical  Sketch.    By  Sidney  Owen,  M.A.     Reader  in 
Indian    Law    and  History  in    the    University  of    Oxford. 
Formerly  Professor  of  History  in  the  Elphinstone  College, 
Bombay.    Post  8vo.    8s. 

Oxenham's  (Sev.  H.  N.)  Atonement 

8vo.     10s.  6d.    (See  page  5). 

Ozanam's  (A.  F.)  Civilisation  in  the  Fifth  Century. 

From  the  French.    By  The  Hon.  A.  C.  Glyn.    2  Vols,  post 
8vo.    21s. 

Pathologia  Indica, 

Based  upon  Morbid  Specimens  from  all  parts  of  the  Indian 
Empire.    By  Allan  Webb,  B.M.S.  Second  Edit.    8vo.    1 4s. 

Pharmacopoeia  of  India. 

By  Edward  John  Waring,  M.D.,  &c.  8vo.   6s.   (See  page  2). 

Physical  Geography. 

By  Professor  D.  T.  Ansted,  M.A.,  F.R.S.,  <&c.  Fifth 
Edition.  Post  8vo.,  with  Illustrative  Maps.  7s. 
Contents: — Part  I. — Introduction. — The  Earth  as  a  Planet 
—Physical  Forces. — The  Succession  of  Kocks.  Part  II. — 
Earth. — Land. — Mountains. — Hills  and  Valleys. — Plateaux 
and  Low  Plains.  Part  III. — Water. — The  Ocean. — Rivers. 
— Lakes  and  Waterfalls. — The  Phenomena  of  Ice. — Springs. 
Part  IV. — Air. — The  Atmosphere.  Winds  and  Storms. — 
Dew,  Clouds,  and  Rain. — Climate  and  Weather.  Part  V. — 
Fire. — Volcanoes  and  Volcanic  Phenomena. — Earthquakes. 
Part  VI. — Life. — The  Distribution  of  Plants  in  the  different 
Countries  of  the  Earth. — The  Distribution  of  Animals  on  the 
Earth. — The  Distribution  of  Plants  and  Animals  in  Time. — 
Effects  of  Human  Agency  on  Inanimate  Nature. 

"  The  Book  is  both  valuable  and  comprehensive,  and  deserve!  a  wide 

circulation." — Observer. 
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Pilgrimage  to  Mecca  (A.) 

By  the  Nawab  Sikandar  Begum  of  Bhopal.  Translated  from 
the  Original  Urdu.  By  Mrs.  Willouohby  Osborne.  Fol- 
lowed by  a  Sketch  of  the  History  of  Bhopal.  By  Col.  Wil- 
loughby-Osborne,  C.B.  With  Photographs,  and  dedicated, 
by  permission,  to  Her  Majesty,  Queen  Victoria.  Post  8vo. 
Ml.  Is. 
This  is  a  highly  important  book,  not  only  for  it*  literary  merit,  and  the 

information  it  contains,  but  also  from  the  fact  of  its  being  the  first  work 

written  by  an  Indian  lady,  and  that  lady  a  Queen. 

Pebody  (Charles)  Authors  at  Work. 

Francis  Jeffrey — Sir  Walter  Scott — Robert  Burns — Charles 
Lamb — R.  B.  Sheridan — Sydney  Smith — Macaulay — Byron 
Wordsworth — Tom  Moore — Sir  James  Mackintosh.  Post  8vo. 
10s.  6d. 

Pollock  (Field  Marshal  Sir  George)  Life  &  Correspondence. 

By  C.  R.  Low.     8vo.     With  portrait.     18s. 

Primitive  and   Universal  Laws   of  the   Formation   and 

Development  of  Language.     8vo.     12s.    (See  page  16.) 

Prinsep's  Politioal  and  Military  Transactions  in  India. 

2  Vols.     8vo.     London,  1825.     18s. 


Practice  of  Courts  Martial. 
By  Hough  &  Long.     8vo. 

Precedents  in  Military  Law; 

By  Liaur.-CoL.  W.  Hough. 


London.     1825.     26s. 


One  thick  8vo.  Vol.    95s. 


Pilchard's  Chronicles  of  Budgepore,  &c. 

Or  Sketches  of  Life  in  Upper  India.  2  Vols.,  Foolscap  8vo.  12s. 

Prinsep's  (H.  T.)  Historical  Results. 

8vo.     1 5s. 

Prinsep's  (H.  T.)  Thibet 

Post  8vo.     5s. 

Races  and  Tribes  of  Hindostan. 

The  People  of  India.  A  series  of  Photographic  Illustrations 
of  the  Races  and  Tribes  of  Hindustan.  Prepared  under  the 
Authority  of  the  Government  of  India,  by  J.  Fobbbs  Watson, 
and  John  William  Kayb.  The  Work  contains  about  450 
Photographs  on  mounts,  in  Eight  Volumes,  super  royal  4to. 
£2.  5s.  per  volume. 
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Eepublic'of  FoolaKThe). 

Being  the  History  of  the  People  of  Abdera  in  Thrace,  from 
the  German  of  C.  M.  Von  Wieland.  By  Rev.  Henry  Christ- 
mas, M.A.     2  Vols,  crown  8vo.     12s. 

Richards  (Major  W  H.)  Military  Surveying,  &o. 

128.    (See  page  18). 

Boyle's  (Br.  J.  P.)  Botany  of  the  Himalaya  Mountains. 
2  Vols,  royal  4to.     Mb  5s.     (See  page  5). 

Russians  at  Home. 

Unpolitical  Sketches,  showing  what  Newspapers  they  read,  what 
Theatres  they  frequent;  and  how  they  eat,  drink  and  enjoy 
themselves ;  with  other  matter  relating  chiefly  to  Literature, 
Music,  and  Places  of  Historical  and  Religious  Interest  in  and 
about  Moscow.  By  H.  Sutherland  Edwards.  Second  Edition, 
post  8vo.,  with  Illustrations.     6s. 

"  This  is  not  only  one  of  the  most  amusing  books  that  we  have  read 
for  a  long  time,  bat  also  the  best  and  most  reliable  account  of  Russian  Life 
and  Manners  which  has  hitherto  been  given  to  the  public." — Spectator. 

Sepoy  War  in  India. 

A  History  of  the  Sepoy  War  in  India,  1857—1858.  By  Sir 
John  William  Kaye,  Author  of  "  The  History  of  the  War  in 
Afghanistan."    Vol.  I,  8vo.   18s.   Vol.  II.  £1.    Vol.  III.  £1 

Contexts  of  Vol.  I. : — Book  I. — Introductory. — The  Con- 
quest of  the  Punjab  and  Pegu. — The  "  Right  of  Lapse."— The 
Annexation  of  Oude. — Progress  of  Englishism.  Book  II. — The 
Sepoy  Army  :  its  Rise,  Progress,  and  Decline. — Early  His- 
tory of  the  Native  Army. — Deteriorating  Influences. — The 
Sindh  Mutinies. — The  Punjaub  Mutinies.  Discipline  of  the 
Bengal  Army.  Book  III.— The  Outbreak  of  the  Mutiny. — 
Lord  Canning  and  his  Council. — The  Oude  Administration  and 
the  Persian  War. — The  Rising  of  the  Storm. — The  First 
Mutiny. — Progress  of  Mutiny. — Excitement  in  Upper  India  — 
Bursting  of  the  Storm. — Appendix. 

Contents  of  Vol  II.: — Book  IV. — The  Rising  in  the 
North-west.  —  The  Delhi  History. — The  Outbreak  at  Meerut. 
— The  Seizure  of  Delhi. — Calcutta. in  May. — Last  Days  of 
General  Anson. — The  March  upon  Delhi.  Book  V. — Pro- 
gress of  Rebellion  in  Upper  India — Benares  and  Alla- 
habad.— Cawnpore. — The  March  to  Cawnpore. — Re-occupation 
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Sepoy  War  in  India— continued, 
of  Cawnpore.  Book  VI. — The  Punjab  and  Delhi.— -First 
Conflicts  in  the  Punjab. — Peshawur  and  Rawul  Pinder. — Pro- 
gress of  Events  in  the  Punjab. — Delhi. — First  Weeks  of  the 
Siege. — Progress  of  the  Siege. — The  Last  Succours  from  the 
Punjab. 

CONTENTB    OF     VoL  III.  : — BOOK  VII. — BENGAL,    BEHAR, 

and  the  North-west  Provinces, — At  the  Seat  of  Govern- 
ment— The  Insurrection  in  Behar. — The  Siege  of  Arrah. — 
Behar  and  Bengal.  Book  VIII. — Mutiny  and  Rebellion 
in  the  North-west  Provinces. — Agra  in  May. — Insurrec- 
tion in  the  Districts. — Bearing  of  the  Native  Chiefs. — Agra  in 
June,  July,  August  and  September.  Book  IX. — Lucknow 
and  Delhi. — Rebellion  in  Oude. — Revolt  in  the  Districts. — 
Lucknow  in  June  and  July. — The  siege  and  Capture  of  Delhi. 

SewelTs  (Robert)  Analytical  History  of  India. 

Crown  bvo.    8s.    (See  page  8). 

Social  Life  in  Munich, 
By  Edward  Wilberporcb,  Second  Edition.  Post  8vo.    6s. 

11 A  very  able  volume.  Mr.  Wilberforee  is  a  very  pleasant  and  agree- 
able writer  whose  opinion  is  worth  hearing  on  the  subject  of  modern  art 
which  enters  largely  into  the  matter  of  his  discourse." — Saturday  Review. 

Sin :  Its  Causes  and  Consequences. 

An  attempt  to  Investigate  the  Origin,  Nature,  Extent  and 
Results  of  Moral  Evil.  A  Series  of  Lent  Lectures.  By  the 
Rev.  Henry  Christmas,  M.A.,  F.R.S.    Post  8vo.    5s. 

Starling  (M.  H.)  Indian  Criminal  Law  and  Procedure. 

(New  edition  in  the  press.) 

Strange's  (Sir  T.)  Hindu  Law. 

2  Vols.    Royal  8vo.     1830.    24s.    (See  page  13). 

Student's  Chemistry. 

Being  the  Seventh  Edition  of  Household  Chemistry,  or  the 
Science  of  Home  Life.  By  Albert  J.  Bernats,  Ph.  Dr. 
F.C.S.,Prof.  of  Chemistry  and  Practical  Chemistryat  St.  Thomas' 
Hospital,  Medical,  and  Surgical  College.    Post  8vo.    5s.  6d. 
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"  Their  Majesties  Servants" : 
Annals  of  the  English  Stage.  Actors,  Authors,  and  Audiences. 
From  Thomas  Betterton  to  Edmund  Kean.      By  Dr.  Doban, 
F.S.A.,  Author  of  "Table  Traits,"  "Lives  of  the  Queens  of 
England  of  the  House  of  Hanover."  &c.     Post  8vo.     6s. 

"  Every  page  of  the  work  is  barbed  with  wit,  and  will  make  its  way 

point  foremost provides  entertainment  for  the  most  diverse 

tastes."— Daily  News. 

Textile  Manufactures  and  Costumes  of  the  People  of  India, 

As  originally  prepared  under  the  Authority  of  the  Secretary  of 

State  for  India  in  Council.    By  J.  Forbes  Watson,  M.A., 

M.D.,  F.R.A.S.,  Reporter  on  the  Products  of  India.     Folio, 

half-morocco.  With  numerous  Coloured  Photographs.    £3.  5s. 

This  work — by  affording  a  key  to  the  Fashions  of  the  People,  and  to 

ike  Cottony  Silk,  and  Wool  Textiles  in  actual  use  in  India— is  of  special 

interest  to  Manufacturers,  Merchants,  and  Agents:  **  aUo  to  the  Student 

and  lover  of  ornamental  art, 

"  We  congratulate  Dr.  Forbes  Watson  on  having  produced  so  useful 
and  so  practical  a  work,  and  on  having  diffused  knowledge  upon  all  material 
points  connected  with  the  clothing  of  the  people  of  India,  which  heretofore 
had  been  unattainable.  His  book  is  written  in  a  clear  and  thoroughly 
intelligible  style  throughout ;  it  is  handsomely  got  up,  and  embellished  by 
numerous  coloured  photographs,  from  whioh  the  various  styles  of  costume 
and  portion  of  clothing,  male  and  female,  will  be  more  readily  understood 
than  from  mere  description.  The  colours,  too,  of  the  various  fabrics  are 
given  from  the  articles  themselves,  and  we  would  in  particular  invite  atten- 
tion to  the  plates  at  page  118,  all  or  most  being  figures  of  respectable 
Mohammedans  in  Upper  India  in  rich  dresses,  as  conveying  excellent 
impressions  of  colour  and  effect  in  native  Indian  costume." — Times. 

Theories  of  History. 

An  Inquiry  into  the  Theories  of  History, — Chance, — Law, — 
Will.  With  Special  Reference  to  the  Principle  of  Positive 
Philosophy.    By  William  Adam.     8vo.     15s. 

"  The  whole  book  bean  the  evident  mark  of  maturity  of  thought. 
The  third  chapter  is  full  of  thoughtful  and  able  argument,  in  which  the 
positions  of  Oomte\  and  even  of  Mill,  are  powerfully  and  successfully 
assailed." — Spectator. 

"  It  is  well  thought  and  weightily  written.  We  have  not  come 
across  a  book  of  the  present  day  for  a  considerable  while  so  far  removed 
from  the  common  run  of  writing  and  of  thinking  as  this  one  is." — Athenamm. 

Thomson's  Lunar  and  Horary  Tables. 

For  New  and  Concise  Methods  of  Performing  the  Calculations 
necessary  for  ascertaining  the  Longitude  by  Lunar  Observa- 
tions, or  Chronometers ;  with  directions  for  acquiring  a  know- 
ledge of  the  Principal  Fixed  Stars  and  finding  the  Latitude  of 
them.    By  David  Thomson.   Sixty-fifth  edit   Royal  8vo.  10s. 
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Thornton's  History  of  India. 

The  History  of  the  British  Empire  in  India,  by  Edward 
Thornton,  Esq.  Containing  a  Copious  Glossary  of  Indian 
Terms,  and  a  Complete  Chronological  Index  of  Events,  to  aid 
the  Aspirant  for  Public  Examinations.  Third  edition.  1  vol. 
8vo.     With  Map.     12s. 

-  %*  The  Library  Edition  of  the  above  in  6  volumes,  800.,  may  be 
had,  price  £2.  St. 

Thornton's  Gazetteer  of  India. 

Compiled*  chiefly  from  the  records  at  the  India  Office.    By. 
Edward  Thobnton.     1  vol.,  8vo.,  pp.  J  015.  With  Map.  21s. 
***  The  chief  objects  in  view  in  compiling  this  Gazetteer  are : — 
lrf.  To  fix  the  relative  position  of  the  various  cities,  towns,  and  villages, 
with  as  much  precision  as  possible,  and  to  exhibit  with  the  greatest 
practicable  brevity  all  that  is  known  respecting  them  ;  and 
indly.  To  note  the  various  countries,  provinces,  or  territorial  divisions,  and 
to  describe  the  physical  characteristics  of  each,  together  with  their 
statistical,  social,  and  political  circumstances. 

To  these  are  added  minute  descriptions  of  the  principal  rivers 
and  chains  of  mountains;  thus  presenting  to  the  reader,  within  a  brief  com- 
pass, a  mass  of  information  which  cannot  otherwise  be  obtained,  except  from 
a  multiplicity  of  volumes  and  manuscript  records. 

The  Library  Edition. 

4  vols.,  8vo.     Notes,  Marginal  References,  and  Map.  £2  16s. 
Thugs  and  Daeoits  of  India. 

A  Popular  Account  of  the  Thugs  and  Daeoits,  the  Hereditary 

Oarotters  and  Gang  Robbers  of  India.    By  James  Hutton. 

Post  8vo.     6s. 
Tibet,  Tartary ,  and  Mongolia. 

By  Henry  T.  Prinsep,  Esq.     Second  edition. 
Tilley's  (H.  A.)  Japan,  &c. 

8vo.     16s     (See  page  13). 

Tod's  (Col.  Jas.)  Travels  in  Western  India. 

Embracing  a    visit   to    the  Sacred   Mounts 
and  the  most  Celebrated  Shrines  of  Hindu 
Rajpootana  and   the  Indus,  with  an  account 
City  of  Nehrwalla.       By   the  late  Lieut.  Col 
Illustrations.     Royal  4to.     Jg3  3s. 

%*  This  is  a  companion  volume  to  Colonel  Tod's  Eajastkau, 

Trotter's  History  of  India. 

The  History  of  the  British  Empire  in  India,  from  the 
Appointment  of  Lord  Hardinge  to  the  Death  of  Lord  Canning 
(1844  to  1862).  By  Lionel  James  Trotter,  late  Bengal 
Fusiliers.      2  vols.     8vo.     16s.  each. 


Post8vo.    5s. 
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Faith  between 
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"  The  work  is  full  of  interesting  matter,  comprising  every  event  of 
importance  during  the  exciting  period  of  the  Rebellion,  told  in  a  concise, 
straightforward,  and  impartial  manner." — Observer, 

"The  arrangement  of  the  matter,  the  style,  and,  above  all,  the 
spirit  which  pervades  Captain  Trotter's  pages,  are  worthy  of  great  com- 
mendation.'*— Calcutta  Englishman. 

"  It  appears  to  us  that  Mr.  Trotter  has  been  eminently  successful  in 
his  treatment  of  a  very  exciting  and  interesting  period  of  recent  history." — 
London  Review. 

Turkish  Cookery  Book  (The). 

A  Collection  of  Receipts  from  .the  best  Turkish  Authorities. 
Done  into  English  by  Farabi  Efendi.    12mo.  Cloth.  8s.  Cd. 

Vambery's  Sketches  of  Central  Asia. 

Additional  Chapters  on  My  Travels  and  Adventures,  and  of  the 

Ethnology  of  Central  Asia.  By  Armenius  Vambery.  8vo.   16s. 

"  A  valuable  guide  on  almost  untrodden  ground." — Athenamm, 

View  of  China, 

For  Philological  Purposes.  Containing  a  Sketch  of  Chinese 
Chronology,  Geography,  Government,  Religion,  and  Customs. 
Designed  for  the  use  of  Persons  who  study  the  Chinese 
Language.     By  Rev.  R.  Morrison.     4 to.    Macao,  18  J  7.     6s. 

Waring's  Pharmacopoeia  of  India. 

8vo.     6s.     (See  page  ii). 

Watson's  (Dr.  J.  Forbes)  Textile  Manufactures  of  India. 
Folio.    £3.  5s.    (See  page  25). 

Watson's  (Dr.  J.  P.)  and  J.  W.  Kaye,  The  People  of  India. 

A  Series  of  Photographs.  Vols.  1  to  8,  £18. 

Webb's  (Dr.  A.)  Pathologia  Indica, 
8vo.     148.    (See  page  21). 

Wellesley's  Despatches. 

The  Despatches,  Minutes,  and  Correspondence  of  the  Marquii 
Wellesley,  K.G.,  during  his  Administration  in  India.  5  vols. 
8vo.    With  Portrait,  Map,  &c.    £6.  10s. 

This  work  should  be  perused  by  all  who  proceed  to  India  in  the 
Civil  Services. 

Wellington  in  India. 

Military  History  of  the  Duke  of  Wellington  in  India.      1  s. 

Wilberforoe's  (Edward)  Social  Life  in  Munich. 
Post  8vo.     68.    (See  page  24). 


Digitized  by  LjOOQIC 


28  Wic.  H.  Allen  &  Co., 


Wilbertoroe's  (R)  Life  of  Schubert 

Post  8vo.     68. 

Wilk's  South  of  India. 
3  vols.     4to.    £5.  58. 

Williams'  (F.)  Lives  of  the  English  Cardinals. 

2  vols.,  8vo.     14s.    (See  page  6). 

Williams'  (F.)  Life,  &c.,  of  Bishop  Atterbury. 

2  vols.,  8vo.     148.    (See  page  4). 

Woolrych's  (Serjeant  W.  H.) 

Lives  of  Eminent  Serjeantsat-Law  of  the  English  Bar.  By 
Humphry  W.  Woolrych,  Serjeant-at-Law.    2  vols.  8vo.   80s. 

World  we  Live  In. 

Or  First  Lessons  in  Physical  Geography.  For  the  use  of 
Schools  and  Students.  By  D.  T.  Ansted,  M.A.,  F.R.S.,  Ac. 
25th  Thousand.    Fcap.  8vo.    2s. 

WraxalTs  Caroline  Matilda. 

Queen  of  Denmark,  Sister  of  George  3rd.  From  Family  and 
State  Papers.  By  Sir  Lascelles  Wraxall,  Bart.  3  vols.,  8vo.  18s. 

WraxalTs  Military  Sketches. 

By  Sir  Lascelles  Wraxall,  Bart.  Post  8vo.  6s.  (Seep.  20). 
"  The  book  is  clever  and  entertaining  from  first  to  last"— -Athmamm. 

WraxalTs  Scraps  and  Sketches. 

By  Sir  Lascelles  Wraxall,  Bart.     2  vols.,  Post  8vo.     12s 

Yesterday  and  To-Bay  in  India. 

By  Sidney  Laman  Blanchard.    Post  8vo.    6s. 

Contents. — Outward  Bound. — The  Old  Times  and  the  New. — 
Domestic  Life. — Houses  and  Bungalows. — Indian  Servants. — 
The  Great  Shoe  Question. — The  Garrison  Hack. — The  Long 
Bow  in  India, — Mrs.  Dulcimer's  Shipwreck. — A  Traveller's 
Tale,  told  in  a  Dark  Bungalow. — Punch  in  India.— Anglo- 
Indian  Literature. — Christmas  in  India. — The  Seasons  in 
Calcutta. — Farmers  in  Muslin. — Homeward  Bound. — India 
as  it  Is. 

Young's  (J.  £.)  Course  of  Mathematics, 

8vo.     12s.    (See  page  6). 
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A   SELECTION   FROM 

MESSRS.  ALLEN'S  CATALOGUE 

OP  BOOKS  IN  THE  EASTERN  LANGUAGES,  &c. 


HINDUSTANI,  HINDI,  fto. 

[Dr.  Forbes'*  Work*  are  used  as  Class  Books  in  the  Colleges  and  Schools 

in  India."] 

Forbes's  Hindustani-English  Dictionary  in  the  Persian  Character, 
with  the  Hindi  words  in  Nagari  also*;  and  an  English  Hindustani 
Dictionary  in  the  English  Character ;  both  in  one  volume.  By  Dun- 
can FoRBBg,  LL.D.    Royal  8vo.    42s. 

Forbes's  Hindustaui  Grammar,  with  Specimens  of  Writing  in  the 
Persian  and  Nagari  Characters,  Reading  Lessons,  and  Vocabulary. 
8vo.    10s.  6d. 

Forbes's  Hindustani  Manual,  containing  a  Compendious  Gram- 
mar, Exercises  for  Translation,  Dialogues,  and  Vocabulary,  in  the 
Roman  Character.  New  Edition,  entirely  revised.  By  J.  T.  Plattb. 
18mo.    ds.  6d. 

Forbes's  Bagh  o  Bahar,  in  the  Persian  Character,  with  a  complete 
Vocabulary.    Royal  8vo.    12s.  6d. 

Forbes's  Bagh  o  Bahar  in  English,  with  Explanatory  Notes, 
illustrative  of  Eastern  Character.    8vo.    8s. 

Forbes's  Tota  Kahani ;  or,  "  Tales  of  a  Parrot,"  in  the  Persian 
Character,  with  a  complete  Vocabulary.    Royal  8to.    8s. 

Small's  (Rev.  G.)  Tota  Kahani;  or,  «  Tales  of  a  Parrot. "  Trans- 
lated into  English.    8vo.    8s. 

Forbes's  Baital  Pachisi ;  or,  «•  Twenty-five  Tales  of  a  Demon," 
in  the  Nagari  Character,  with  a  complete  Vocabulary.  Royal  8to.   9s. 

Platts'  J.  T,  Baital  Pachisi ;  translated  into  English.    8vo.    8s. 

Forbes's  Jkhwanu  s  Safa;    or,  "Brothers  of  Purity/'  in  the 
Persian  Character.    Royal  8vo.    12s.  6d* 
[For  the  higher  standard  for  military  officers*  examinations.'] 
Platts'  Ikhwanu  S  Safa;  translated  into  English.   8va  10s.  6d. 
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Platts*  Grammar  of  the  Urdu  or  Hindustani-Language.  8vo.  12s, 

Forhes's  Oriental  Penmanship  ;  a  Guide  to  Writing  Hindustani 
in  the  Persian  Character.    4to.    8b, 

Forhes's  Hindustani-English  and  English  Hindustani  Dictionary, 
in  the  English  Character.    Royal  8vo.    86s. 

Forhes's  Smaller  Dictionary,  Hindustani  and  English,  in  the 
English  Character.    12s. 

Forhes's  Bagh  o  Bahar,  with  Vocaby.,     English  Character.     6s. 

8inghasan  Battisi.  Translated  into  Hindi  from  the  Sanscrit 
A  New  Edition.  Revised,  Corrected,  and  Accompanied  with  Copious 
Notes.    By  Szn>  Abdooulh.    Boyal8vo.    12s.  6d. 

Robertson's  Hindustani  Vocabulary.     3s.  6d. 

Eastwick's  Prem  Sagur.    4to.  80s. 

Akhlaki  Hindi,  translated  into  Urdu,  with  an  Introduction  and 
Notes.    By  S ybd  Abdoolah.    Boyal  8to.    12s.  6d. 

Sakuntaia.  Translated  into  Hindi  from  the  Sanskrit,  by 
Fbbdisio  FurooTT.    4to.    12s.  6d. 

SANSCRIT. 

Haughton's  Sanscrit  and  Bengali  Dictionary,  in  the  Bengali 
Character,  with  Index,  serving  as  a  reversed  dictionary.    4to.    80s. 

Williams's  English-Sanscrit  Dictionary.    4to.,  cloth.  £8.  3s. 

Williams's  Sanskrit-English  Dictionary.    4to.    £4  14s.  6d. 

Wilkin's  (Sir  Charles)  Sanscrit  Grammar.     4 to.     15s. 

Williams's  (Monier)  Sanscrit  Grammar.     8vo.     15s. 

Williams's  (Monier)  Sanscrit  Manual;  to  which  is  added,  a 
Vocabulary,  by  A.  E.  Qovqk.    18mo.    7s.  6cL 

Gough's  (A.  E.)  Key  to  the  Exercises  in  Williams's  Sanscrit 
Manual.    18mo.    4s. 

Williams's  (Monier)  Sakuntaia,  with  Literal  English  Translation 
of  all  the  Metrical  Passages,  Schemes  of  the  Metres,  and  copious 
Critical  and  Explanatory  Notes.    Bojal  8vo.    21s. 

Williams's  (Monier)  Sakuntaia.  Translated  into  English  Prose 
and  Terse.    Fourth  Edition.    8s. 

Williams's  (Monier)  Vikramorvasi.     The  Text.    8vo.    5s. 

Cowell's(E  B.)  Translation  of  the  VikramorvasL     8vo.    3s.  6d. 
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Thompson's  (J.  C.)  Bhagavat  Gita,    Sanscrit  Text.    6s. 

Haughton'8  Menu,  with  English  Translation.    2  vols.   4to.   24s. 

Johnson's  Hitopadesa,  with  Vocabulary.     15s. 

Hitopadesa,  Sanscrit,  with  Bengali  and  English  Trans.  10s.  6d. 

Johnson's  Hitopadesa,  English  Translation  of  the.    4to.     5s. 

Wilson's  Megha  Duta,  with  Translation  into  English  Verse, 
Notes,  Blustrations,  and  a  Vocabulary.   Boyal  8vo.    6a. 

PERSIAN. 

Richardson '8  Persian,  Arabic,  and  English  Dictionary.  Edition 
of  1852.    By  F.Johnson.   4to.    £4. 

Forbes's  Persian  Grammar,  Reading  Lessons,  and  Vocabulary. 
Boyal  8vo.    12s.  6d. 

Ibraheem*8  Persian  Grammar,  Dialogues,  &c.  Royal  8vo.  12s.  6d. 

Gulistan.  Carefully  collated  with  the  original  MS.,  with  a  full 
Vocabulary.  By  John  Platts,  lata  Inspector  of  School*,  Central 
Provinces,  India.    Boyal  8vo.    12s.  6d. 

Gulistan.  Translated  from  a  revised  Text,  with  Copious  Notes. 
By  John  Platts.    8vo.    12a.  6cL 

Ouseley's  Anwari  Soheili.   4to.   42s. 

Eastwick's  Translation  of  the  Anwari  Soheili.  Royal  8vo.  £3. 3s. 

Keene's  (Rev.  H.  G.)  First  Book  of  The  Anwari  Soheili.  Persian 
Text.    8vo.    6s. 

Ouseley's  (Gol.)  Akhlaki  Mushini.    Persian  Text    8vo,     5s. 

Keene's  (Rev.  H.  G.)  Akhlaki  Mushini.  Translated  into  English. 
8vo.    8s.  6d. 

Wollaston's  (Arthur  N.)  Translation  of  the  Anvari  Soheili. 
(In  the  pre$$), 

BENGALI. 

Haughton's  Bengali,  Sanscrit,  and  English  Dictionary,  adapted 
for  Students  in  either  language ;  to  which  is  added  an  Index,  serving 
at  a  reversed  dictionary.    4to.    80s. 
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Forbes's  Bengali  Grammar,  with  Phrasesand  dialogues*  Royal 
8to.    12s,  6d. 

Forbes 's  Bengali  Reader,  with  a  Tralnsation  and  Vocabulary 
Boyal  8re.    12s.  6<L 

Batm  Singhasan.     8vo.     6s. 

Tota  Itihas.     8vo.     5s* 

Nabo  NarL  ^12mo.     7s. 

ASABIC. 

Richardson's  Arabic,  Persian  and  English  Dictionary,  Edition 
of  1852.    By  F.  Johnson.    4to.,  cloth.    £4. 

Forbes 's  Arabic  Grammar,  intended  more  especially  for  the  use  of 
young  men  preparing  for  the  East  India  Oiril  Service,  and  also  for  the 
nee  of  eelf  instructing  students  in  general.    Boyal  8ro.,  cloth.    18s. 

Palmer's  Arabic  G  rummer.     8vo.     18s. 

Forbes's  Arabic  Reading  Lessons,  consisting  of  Easy  Extracts 
from  the  best  Authors,  with  Vocabulary.    Boyal  8to.,  cloth,    lea. 

Beresford  Arabic  Syntax.    Royal  8vo.     6s. 

Matthew's  Translation  of  the  Mishkatnl-Mas&bih.  2  vols  in  1* 
By  the  Bet.  T.  P.  Hughxs,  Missionary  to  the  A%hans  at  Peshawur. 
(fn  the  Press). 

TELOOGOO. 

Brown's  Dictionary,  "reversed ;  with  a  Dictionary  of  the  Mixed 
Dialects  used  in  Teloogoo.    8  vols,  in  2,  royal  8f  o.    £5. 

Campbells  Dictionary.  ^ Royal  8vo.     30s. 

Bromn's  Reader.  **:8vo.     %  vols.     14s. 

Brown 's  Dialogues,  Teloogoo  and  English.     8vo.     6s.  6d. 

Pancha  Tantra.    8s. 

Percival's  English-Teloogoo  Dictionary.     10s.  6d. 

TAMIL 

Bottler's  Dictionary,  Tamil  andiEnglish.     4to.    42s. 
Babington's  Grammar  (High  Dialect).    4to.    12s. 
Percival's  Tamil  Dictionary.    2  vols.     10s.  6d. 
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GUZBATTEE. 

Mavor'a  Spelling;  Ouzrattee  and  English.    7s,  6d. 
Sbapuaji  Edalji's  Dictionary,  Guzrattee  and  English.     21s. 

MAHRATTA. 

Molesworth's  Dictionary,  Mahratta  and  English.    4to.     42s. 
Molesworth's  Dictionary,  English  and  Mahratta.    4to.    42s. 
Stevenson's  Grammar.     8 vo.,  cloth.     17s.  6d. 
Esop's  Fables.     12mo.     2s.  6d. 
Fifth  Beading  Book.     7s. 

MALAY. 

Marsden  8  Dictionary.    4to.    J63.  3s. 
Marsden's  Grammar,  ' 4to.    £  1  Is. 

CHINESE. 

Morrison's  Dictionary.     6  vols.  4to.  £10. 

Marshman's — Clavis  Sinica,  a  Chinese  Grammar.      4to.     £2  2s. 

Morrison's  View  of  China,  for  Philological  purposes;  containing  a 
Sketch  of  Chinese  Chronology,  Geography,  Government,  Religion  and 
Customs,  designed  for  those  who  study  the  Chinese  language.  4to.  6s. 

MISCELLANEOUS. 

Reeve  s  English-Carnatica*  and  Carnatica-English  Dictionary. 
2  vols.  (Very  slightly  damaged).    £8. 

Collett's  Malayalam  Reader.     8vo.     12s.  6d. 

Esop's  Fables  in  Carnatica.     8vo.  bound.     1 2s.  6d. 

David's  Turkish  Grammar.     15s. 

Wilson's  Glossary  of  Judicial  and  Revenue  Terms,  and  of  useful 
Words  occurring  in  Official  Documents  relating  to  the  Administration 
of  the  Government  of  British  India.  From  the  Arabic,  Persian, 
Hindustani,  Sanskrit,  Hindi,  Bengali,  TJriya,  Marathi,  Guzarathi, 
Telugu,  Karnata,  Tamil,  Malayalam,  and  other  Languages.  Compiled 
and  published  under  the  authority  of  the  Hon.  the  Court  of  Directors 
of  the  £.  I.  Company.    4to.,  cloth.    £1  10s. 

Messrs.  Wm.  H.  Allen  $  Co.9*  Catalogues  of  Printed  and  Lithographed 
Books  hi  the  Eastern  Languages,  to  which  i*  added  a  list  of  Oriental  Month 
scripts  f  mag  be  had  gratis  on  application* 
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A  CHRONOLOGICAL  AND  HISTORICAL 

CHART  OF  INDIA, 

Price,  fully   tinted,  mounted  on  roller  or  in  due,  20r. 
size,  about  40  in,  by  50  in. 

Showing,  at  one  view,  all  the  principal  nations,  government*,  and  empires  which 
have  existed  in  that  country  from  the  earliest  times  to  the  suppression  of  the  Great 
Mutiny,  A.D.  1858,  with  the  date  of  each  historical  event  according  to  the  various 
eras  used  in  India, 

BY 

ARTHUR  ALLEN  DURTNALL, 

Of  the  Eigh  Court  of  Justice  in  England^ 

By  this  Chart,  any  person,  however  Ignorant  of  the  subject,  may,  by  an  hour's 
attention,  obtain  a  dear  view  of  the  broad  lines  of  Indian  History,  and  of  the 
evolutions  which  have  resulted  in  the  dominion  of  Her  Majesty  as  EMPRESS  OF 
INDIA.  It  will  be  found  invaluable  for  Educational  Punrosvs,  especially  in 
Colleges  and  Schools,  where  an  Indian  career  is  in  contemplation.  It  will  also  be 
found  of  PKBMAifBirr  utility  in  all  Libraries  and  Offices  as  a  work  of  ready 
reference  for  the  connection  of  events  and  dates.  Besides  the  History  of  India,  it 
Includes  the  contemporaneous  histories  of  Avohavistav,  Cbstaal  Asia,  and 
Eusora. 


A  RELIEVO  MAP  OF  INDIA. 

HENRY  F.  BRION. 

In  Frame,  21*. 

A  map  of  this  kind  brings  before  us  such  a  picture  of  the  surface  of  a  given 
country  as  no  ordinary  map  could  ever  do.  To  the  mind's  eye  of  the  average 
Englishman,  India  consists  of  *  the  plains'  and  'the  hills,'  chiefly  of  the  former, 
the  hills  being  limited  to  the  Himalayas  and  the  Nilgiris.  The  new  map  will  at 
least  enable  him  to  correct  bis  notions  of  Indian  geography.  It  oombines  the 
usual  features  of  a  good  plain  map  of  the  country  on  a  scale  of  150  miles  to  the 
Inch,  with  a  faithful  representation  of  all  the  uneven  surfs  ces,  modelled  on  a  scale 
thirty-two  times  the  horizontal  one ;  thus  bringing  out  into  clear  relief  the  com- 
parative heights  and  outlines  of  all  the  hill-ranges,  and  showing  broad  tracts  of 
uneven  ground,  of  intermingled  bill  and  valley,  which  a  common  map  of  the 
same  size  would  hardly  indicate,  except  to  a  very  practised  eye.  The  plains  of 
Upper  India  are  reduced  to  their  true  proportions;  the  Central  Provinces, 
Malwa,  and  Western  Bengal  reveal  their  actual  ruggedness  at  a  glance ;  and 
Southern  India,  from  the  Ylndhyas  to  Cape  Comorin,  proclaims  Its  real  height 
above  the  sea-level.  To  the  historical  as  well  as  the  geographical  student  such  a 
map  is  an  obvious  and  important  aid  in  tracing  the  oourse  of  past  oampatgns,  In 
realising  the  conditions  under  which  successive  races  carried  their  arms  or  settle, 
men  to  through  the  Peninsula,  and  in  comprehending  the  difference  of  race,  climate, 
and  physical  surroundings  which  make  up  our  Indian  Empire.  Set  in  a  neat 
frame  of  maplewood,  the  map  seems  to  attract  the  eye  like  a  prettily-coloured 
picture,  and  its  price,  a  guinea,  should  place  it  within  the  reach  of  all  who  care  to 
combine  the  useful  with  the  ornamental.1' — Some  News, 

London:  W.  H.  Auxn  fc  Co.,  18,  Waterloo  Place,  8.W. 
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MAPS  OF  INDIA,  etc. 

Messrs.  Allen  Sf  Co.'s  Maps  of  India  were  revised  and  mndh  improved 
during  1874,  with  especial  reference  to  the  existing  Administrative 
Divisions,  Railways,  $c. 

District  Map  of  India;  corrected  to  1674; 

Divided  into  Colleotorates  with  the  Telegraphs  and  Railways  from  Go- 
Ternment  surveys.  On  six  sheets — size,  5ft.  6in.  high ;  5ft.  8in.  wide ; 
in  a  case,  £2  12s.  6cL  j  or,  rollers,  yarn.,  £3  8s. 

A  General  Map  of  India ;  corrected  to  1874 ; 

Compiled  ohiefly  from  surreys  executed  by  order  of  the  Government 
of  India.  On  six  sheets — size,  5  ft.  3  in.  wide  ;  5  ft.  4  in.  high,  £2  ; 
or,  on  cloth,  in  case,  £2  12s.  6d.  j  or,  rollers,  vara.,  £3  3s. 

Map  of  India ;  corrected  to  1874  ; 

From  the  most  recent  Authorities.  On  two  sheets — sise,  2  ft.  lOin. 
wide ;  3  ft.  3  in.  high,  16s.  5  or,  on  cloth,  in  a  case,  £1  Is. 

Map  of  the  Routes  in  India ;  corrected  to  1 874  ; 

With  Tables  of  Distances  between  the  principal  Towns  and  Military 
Stations  On  one  sheet — size,  2  ft.  3  in.  wide ;  2  ft.  9  in.  high,  9s. ; 
or,  on  cloth,  in  a  case,  12s. 

Map  of  the  Western  Provinces  of  Hindoostan, 

The  Punjab,  Cabool,  Scinde,  Bhawulpore,  Ac.,  including  all  the  States 
between  Candahar  and  Allahabad.  On  four  sheets — size,  4  ft.  4in. 
wide ;  4  ft.  2  in.  high,  30s. ;  or,  in  case,  £2  j  rollers,  varnished,  £2  10s. 

Map  of  India  and  China,  Burmah,  Siam,  the  Malay  Penin- 
sula, and  the  Empire  of  Anam.  On  two  sheets — size,  4  ft.  3  in.  wide  ; 
8  ft.  4  in.  high,  16s. ;  or,  on  cloth,  in  a  case,  £1  5s. 

Map  of  the  Steam  Communication  and  Overland  Routes 
between  England,  India,  China,  and  Australia.  In  a  case,  14s.  j  on 
rollers,  and  varnished,  18s. 

Map  of  Affghanistan  and  the  adjacent  Countries. 

On  one  sheet — size,  2  ft.  3  in.  wide  j  2  ft.  9  in.  high,  9s.  j  in  case,  12s* 

Map  of  China, 

From  the  most  Authentic  Sources  of  Information.  One  large  sheet- 
size,  2  ft.  7  in.  wide  j  2  ft.  2  in.  high,  6s. ;  or,  on  cloth,  in  case,  8s. 

Map  of  the  World  ; 

On  Mercator's  Projection,  showing  the  Tracts  of  the  Early  Navigators, 
the  Currents  of  the  Ocean,  the  Principal  Lines  of  great  Circle  Sailing, 
and  the  most  recent  discoveries.  On  four  sheets — size,  6ft.  2  in.  wide ; 
4  ft.  3  in.  high,  £2 ;  on  cloth,  in  a  case,  £2  10s. ;  or,  with  rollers,  and 
varnished,  £3. 

Handbook  of  Reference  to  the  Maps  of  India. 

Giving  the  Latitude  and  Longitude  of  places  of  note.    18mo.    8s.  6d. 
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Published  on  the  arrival  of  every  Mail  from  India.     Subscription  26*.  per 
annum,  specimen  copy,  6rf. 

ALLEN'S    INDIAN   MAIL, 

AXTD 
PBOK 

INDIA,  CHINA,  AND  ALL   PARTS  OF  THE  EAST. 

Allen's  Indian  Mail  contains  the  fullest  and  most  authentic  Reports 
of  all  important  Occurrences  in  the  Countries  to  which  it  is  devoted,  com- 
piled chiefly  from  private  and  exclusive  sources.  It  has  been  pronounced 
by  the  Press  in  general  to  be  indispensable  to  all  who  have  Friends  or  Rela- 
tives in  the  East,  as  affording  the  only  correct  information  regarding  the 
Services,  Movements  of  Troops,  Shipping,  and  all  events  of  Domestic  and 
individual  interest. 

The  subjoined  list  of  the  usual  Contents  will  show  the  importance  and 
variety  of  the  information  concentrated  in  Allen's  Indian  Mail. 

Summary  and  Review  of  Eastern  News. 


Precis  of  Public  Intelligence 
Selections  from,  the  Indian  Press 
Movements  of  Troops 
The  Government  Gazette 
Courts  Martial 

Domestic  Intelligence- Births 
n  „  Marriages 

-  „  Deaths 


SUppln*;— Arrival  of  Ships 

„  „  Passengers 


99 
ft 

Departure  of  Ships 
„           Passengers 

wer 

99 

IndianSeonrities 

Freights 

ate.      eYe.      ate. 

Home  Intelligence  relating  to  India,  Sfc. 


Original  Articles 
Miscellaneous  Information 
Appointments,  Extensions,  of 
Furloughs,  etc. 

n  MUitary 

M  Bcelesisstiesl  and 

„  Marine 


Arrival  reported  In  England 
Departures      „  „ 

Shipping— Arrival  of  Ships 

„  „  Passengers 

„         Departure  of  Ships 
,f  „  Passengers 

n         Vessel  spoken  with 


Review  of  Works  on  the  East.— And  Mottoes  of  all  atfsirs 
connected  with  India  and  the  Services. 


Each  year  an  Index  is  famished,  to  enable  Subscribers  to  bind  up  the  Tolas* 
which  form*  a  complete 

ASIATIC  ANNUAL  REGISTER  AMP  LIBRARY  OF  REFERENCE.  ! 

Lokdon  : Wm.  H.  ALLEN  &  Co.,  13,  WATERLOO  PLACE.S.W.      j 

(PUBLISHERS  TO  THE  INDIA  OFFICE), 

To  whom  Communications  for  the  Editor,  and  Advertisement*  J 

are  requested  to  be  addressed. 
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